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for the Baker Interference Microscope 


@ The Half-shade Eyepiece increases sensitivity and therefore enhances 
the accuracy with which phase measurements can be made. 


@ The Fringe Eyepiece is used for measurements by the fringe- 
deformation method and also for the determination of phase 
changes exceeding one wavelength. 
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Designed and manufactured by vacuum) 
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es: these high speed, self-contained, MOBILE 
“<i VACUUM PUMPING SYSTEMS, incor.| 
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devices together with necessary controls 
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LARGE STOCK ALWAYS AVAILABLE 


Many of the books reviewed or 
mentioned in this journal are available 
from stock. Foreign books not in 
stock obtained to order with the least 
possible delay. 


Catalogues on application. Please state interests 


Scientific Lending Library 
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THE HISTORY OF THE 
TELESCOPE H. C. KING 


Ph.D., F.R.AS, 


“The 456 pages of this excellent book are evidently 
the result of a truly tremendous amount of research, 
Dr. King deserves the highest praise.’ 
H. E. Butler reviewing in *‘Nature.” 
“Likely to become a classic. The book is a remarkable 
piece of work, and in my view is the astronomy book 
of the year.”’ 
Dr. J. G. Porter in B.B.C. broadcast, Feb. 24, 1956, 


Very fully illustrated. 104 in. x 7} in. 456 pages 
50s. net, 


Schoeller & Powell’s 


ANALYSIS OF MINERALS 
AND ORES OF THE RARER 
ELEMENTS Rev. A. R. POWELL 


F.R.1.C., F.RS, 


chromatography, polarography, solvent extraction, 
and spectrophotometry, as well as new gravimetric 
and volumetric methods. The chapters on uranium, 
scandium, rhenium, and the platinum metals have 
been completely rewritten, while the remaining 
chapters have been revised. 


. net 
42 DRURY LANE LONDON WC2 





CHARLES GRIFFIN & COMPANY LTD 


Contains all the newer analytical procedures including} ~ 


THIRD EDITION, Reset, 409 pages, 9 in. < 6 in.) 
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The tripod stand magnifier which is illustrated 
is one of the 200 different types described in our 
free booklet, “‘ Magnifiers and Visual Aids ”. 
Hand reading glasses, watchmakers’ eyeglasses, 
triple achromatic loupes, illuminated stand mag- 
nifiers, telescopic spectacles: all are included. 


Please ask us to send a copy. 


RAYNER 


100 NEW BOND STREET, LONDON, W.1 
Telephone GRO 5081 
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Fabry-Perot 
Interferometer 





Although of very simple design, this instrument is 


suitable for much of the work usually carried out 
by more elaborate and costly apparatus, and reads 
directly to 1/250 mm. 


Price Complete 
Polished wooden case, extra £9 10s 


Attachment for converting instrument into Michelson 
Interferometer, extra £45 


Bellingham & Stanley Litd\ 


DEPT. N, 71 HORNSEY RISE, LONDON, N. i 





PHONE: ARCHWAY 2270 
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SHORTAGE OF MATHEMATICS AND SCIENCE TEACHERS 


“HE Dunsheath Committee which considered the 
| shortage of mathematics and science teachers 
concentrated upon the more advanced studies of 
future specialists ; it paid little attention to their 
earlier education and the scientific education of the 
remainder of the population. Realizing that this 
might well be the core of this difficult problem, the 
Association of Teachers in Colleges and Departments 
of Education set up a committee to examine the 
problem and to report. Its report, which has been 
prepared by five people connected with the work of 
training colleges, is probably more alarming in its 
revelations than anything so far published on a 
question where no real solutions have yet been 
proposed *, 

The report surveys the total output of trained 
teachers in England and Wales for one whole year 
and analyses the courses taken by those training 
college students who have made any substantial 
study of mathematics or of a science during their 
training. It also gives information about the mathe- 
matical and scientific attainments of all students on 
entry to the colleges, and discusses the staffing of the 
F colleges. 

The information received shows clearly that very 
few girls both able and willing to specialize in mathe- 
matics or in the physical sciences are attracted to 
teaching as a career, and that the qualifications of 
men teachers who have taken mathematics or science 
Sdegrees are, on the average, very much inferior to 
hose of men in training who have specialized in 
other subjects. There are. insufficient women to 
aintain present étaffing requirements, and the 
hortage of mathematics and science staffs in girls’ 
thools is rapidly becoming worse. There are in- 
‘sufficient men to provide any expansion of staff to 
ch the very much larger age-groups of children 
hat will be entering secondary schools in 1957 and 
subsequent years or to provide trained teachers able 
0 contribute to the expanding facilities for scientific 
d technological education which the Government 
ias recently promised. The value of the report lies 
oth in its novel effort to examine the basic reasons 
rhy students are not becoming teachers of mathe- 
natics and science in numbers and quality to suit the 
ational interest, and in the sincerity and humility 
with which it criticizes those defects in the training 
irolleges and departments of education that help 
+0 aggravate an apparently intractable problem. 

+ The Committee is unanimous that the failure to 
attract sufficient properly qualified recruits is a 
Teflexion of the status and prestige of teaching as a 
pprofession relative to other careers open to men and 
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* The Supply of Mathematics and Science Teachers: a Survey of 
/Students in Training. By a Sub-Committee of Pal Association of 
eachers in Colleges and Departments of Educa’ Pp. vi+ 

“(London : Methuen and Co., Ltd., 1956. Published for the Aasbelakion 








‘ f Teachers in Colleges and Departments of Education.) 8s. 6d. net. 
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Although nearly half the women students entering 
training colleges have passed in mathematics at their 
General Certificate examination, the attitude of a 
large number of them to the subject is undesirable ; 
dislike and even hostility to mathematics and 
arithmetic is characteristic of many. This attitude 
is often established before entry to a grammar 
school.- Students who, as children, were inadequately 
taught at schoo! do not willingly take up a serious 
study of mathematics in training colleges ; and, unless 
this attitude is modified during training, they leave 
college and take with them into schools their negative 
attitude towards arithmetic and have to teach with 
this personal background. 

The key to the situation lies in the supply of 
trained mathematics and science graduates from 
universities, a supply which has remained con- 
sistently low for some years; the supply is low 
because teaching has virtually ceased to attract 
either mathematics or science honours graduates. 
Once present shortages have been made good, the 
scales of the teaching situation would be turned by 
the additional recruitment each year of about fifty 
men and fifty women honours mathematicians—two 
of each sex from each university in Great Britain— 
with rather fewer physicists and chemists and a few 
extra biologists; about 250 extra recruits are 
required each year out of the total of more than 
6,000 science and technological graduates. For lack 
of this number the whole future of the nation’s 
supply of scientists and technologists is being 
jeopardized. 

Some help could be given by those training colleges 
which provide concurrent degree and certificate 
courses ; the Committee urges that they should be 
given financial and other inducements not only to 
continue this work but also to extend it to provide 
as many graduate scientists and mathematicians as 
possible. 

For the great majority of student teachers, basic 
courses in mathematics and science will provide the 
only opportunity in training colleges of presenting to 
them afresh the subjects they will teach in schools 
but which are not their main subject of study. This 
work can only be successfully accomplished if 
adequate time can be devoted to it, and, in view of 
the considerable amount of remedial work and re- 
education in mathematics and arithmetic which now 
appears necessary, particularly with a majority of 
women students, the Committee considers that the 
promised extension of the period of training from two 
to three years will alone provide sufficient time for 
these courses to be planned on an adequate scale. 
With the expectation that this reform will be effected 
within about the next four years, it is recommended 
that a national committee be set up to investigate 
resources and collate ideas preparatory to the 
revision of syllabuses by institutes of education. By 
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the time the three-year course is introduced, it is 
essential that all training college staffs should include 
experienced graduate lecturers competent to teach 
mathematics and science students. 

The short-term problem calls for immediate 
measures to be taken. One-third of the women’s 
training colleges are without a member of staff who 
has graduate qualifications in mathematics, and in a 
majority of colleges no mathematician or scientist 
is among those members of the staff whose special 
responsibility is pedagogy and the principles and 
practice of education. Until this staffing shortage is 
remedied, only a proportion of students will be able 
to benefit from other steps which may be taken. 

At the present time a number of colleges are 
experimenting with new courses and combinations of 
courses, and here the Association of Teachers in 
Colleges and Departments of Education could do 
much to co-ordinate developments. Third-year 
supplementary courses both in mathematics and 
science, including some extending ‘over three years, 
are planned to begin next year in some colleges. 
These courses should be widely advertised, and more 
teachers should be encouraged to enrol for them. 

The largest age-group will not be entering secondary 
schools until 1958, and it should not prove impossible 
during the next two years for local authorities to 
second a number of experienced teachers to take 
supplementary courses designed to enable them to 
become competent mathematics or science specialists 
for secondary schools; this would help to ease the 
burden. 

Of the subjects usually taught in schools, mathe- 
matics is the only one selected by fewer than about 
10 per cent of training college students. For 
mathematics less than one woman teacher in 
twenty-five at present qualifying will have any sub- 
stantial knowledge of this key subject of the 
curriculum. This is scarcely enough to provide one 
medium-sized school in three with a teacher whose 
main interest can be expected to lie in the teaching 
of mathematics and arithmetic. The Committee feels 
that “It is pertinent to ask whether it is in harmony 
with the needs of the second half of the twentieth 
century that, in the training of teachers, art and 
craft should be studied by nine times as many women 
as those who study mathematics, geography three 
times as many as mathematics and history more 
than all the sciences and mathematics put together’. 

The report suggests that science and mathematics 
lecturers should be given opportunities to see entrants 
at the earliest possible occasion, either immediately 
the students enter college or on the occasion of the 
interview when students are selected for admission. 
Headmistresses of girls’ grammar schools could also 
give active encouragement to a number of their 
pupils during their final year at school. 

A further difficulty is that few books of any sort 
are available which open up new vistas and present 
mathematics afresh to training college students who 
are only accustomed to the standard grammar-school 
books. There is a great need for someone who loves 
mathematics and is in close touch with the needs of 
training college students to write attractive text- 
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books calculated to woo women students from their 
apparent distaste of everything mathematical. 

If training colleges are not to be prevented from 
fulfilling their vital task of producing trained teachers 
of mathematics and science, more highly qualified 
men and women must be attracted to them as 
lecturers. It is most desirable that the training of 
students be entrusted to well-qualified mathe. 
maticians and scientists who are thoroughly experi- 
enced teachers; but the present Pelham scales of 
training college salaries cannot compete with the 
inducements which may be offered, under the 
Burnham scales, to a sixth-form graduate teacher 
with whom a school does not wish to part, and who 
would be very difficult to replace. For some years to 
come the training colleges will have to provide all 
the mathematics and science teachers for secondary 
modern schools and also supplement the supply of 
graduate teachers to the grammar schools. It is 
essential that training colleges be provided with the 
qualified and experienced staff necessary to make 
this much-needed contribution of trained teachers of 
mathematics and science. As long as those women’s 
colleges which do offer main courses in mathematics 
have only classes as frustratingly small as is often 
the case, many graduate teachers will prefer to 
remain in grammar schools where their classes are 
larger and include potential university scholars ; not 
until teachers have served in a training college can 
they fully appreciate the interest of its varied work. 

The shortage of science lecturers and the lack of 
balance between the subjects they profess will take 
some time to correct. As an immediate measure, it 
is recommended that each institute of education 
should survey the number and qualifications of 
science lecturers within its own area, that principals 
and governing bodies of training colleges should be 
informed of the balance and distribution of science 
lecturing resources and that area training organiza 
tions should encourage some measure of collective 
responsibility for the provision of balanced facilities 
for the various scientific disciplines. 

Whatever particular solutions are eventually 
reached, it is essential to recognize the existence of 
an emergency and to be prepared to take bold steps 
to meet it. Any solution which introduces new ideas 
may well lead to new forms of partnership between 
the universities and training colleges of Britain, 
which may later prove of value in other respects. 


THE CIVIL SERVICE 


The Civil Service 

Some Human Aspects. By Frank Dunnill. Pp. 226. 
(London: George Allen and Unwin, Ltd., 1956.) 
18s. net. 


OR the scientific worker, as such, the interest of 

this book is limited by the exclusion from its 
scope of the Scientific Civil Service, though the 
picture Mr. Frank Dunnill gives of the recruitment, 
training, methods and working conditions of the 
Civil Service in general should be useful to any 
scientist who is brought into contact with the Civil 
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Service, whether he is himself a member of the 
Scientific Civil Service or not. Moreover, Mr. Dunnill 
discusses with understanding and a certain dry 
humour the relations between the Civil servant and 
Parliament and between the departments and the 
organized public, as well as with the individual, in 
a way that should assist those outside the Service 
to understand its ways and its point of view and at 
the same time help those within to avoid actions or 
attitudes that create friction. He has a keen sense 
of the human problems involved, and his criticism 
is usually constructive and well directed, though his 
suggestion for @ series of advisory departmental 
committees, empowered to ask questions on the 
department’s relations with the public and to secure 
authoritative explanations of the advantages or 
inherent impossibility of particular procedures, may 
be debatable as a means of securing the continuous 
re-examination of practices and the removal of 
misunderstandings without hindering administration. 

The book is of value for its discussion of the factors 
which are changing the Service to-day and its relations 
with the public it serves, particularly of the effect of 
social change on the administrative and executive 
branches. Mr. Dunnill is convinced that any effective 


' reform of the Civil Service must come from within 


and not in response to pressure from without—as a 
result of its executive and administrative officers 
putting their minds on the work that is being done 
and eliminating practices no longer useful or relevant. 
What is lacking, he remarks, of those few thousand 
higher executive officers in charge of many thousands 
of junior officers is not, for the most part, the mental 
capacity to reorganize and deploy their juniors more 
economically and more intelligently, but training, 
encouragement and the conviction that management 
is @ primary part of their job and one to which they 
should actively apply themselves. Real economy in 


_ man-power and woman-power comes not at some 
' sudden point from outside but as @ result of careful 
- forethought and study of the intelligent and efficient 
' employment and development of human _ beings, 
| having regard also to the important responsibilities 





| which they may later have to bear outside as well 


inside the Service. 

Mr. Dunnill’s major hopes for the future appear to 
rest in the fact that “the younger higher executive 
officers, promoted since the Second World War, 
belong for the most part to the best crop of middle- 
grade officers the Service has had for a very long 
time’. The great danger is that before they reach 
positions of high responsibility they lose some of 
their force and energy, enlightenment and sympathy. 
If this is to be avoided, it will be mainly through 
what happens within rather than without the 
Service, though such books as this could contribute 


_ to the real understanding of the Civil Service which 


will enhance its prestige and standing in the nation 
and limit the amount of ill-informed criticism and 
often ill-judged financial cuts. The basic problems, 
however, are human ones, and Mr. Dunnill’s main 
conclusion is that the key to full efficiency in the 
Civil Service lies in the intelligent use of the people 
in it. He indicates very clearly the factors, both 
external and internal, which can help to that end, 
and scientists and technologists will note with 
interest his comments about the professional groups, 
though he seems to overlook the influence which a 
freer passage from such groups into the administra- 
tive branch, particularly of the scientific officers, 
might exert. 
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Although it has~ much general interest, Mr. 
Dunnill’s book is perhaps primarily for those within 
or in direct contact with the Civil Service. It should 
help to a fuller understanding on the part of those 
outside and stimulate fresh thought and initiative 
within. Unfortunately, not only is there no biblio- 
graphy, but even where Mr. Dunnill quotes he does 
not trouble to cite his source. The value of the 
book would also have been enhanced had an index 
been included. R. BrigHTMAN 


BIBLIOTHECA WALLERIANA 


Bibliotheca Walleriana 

The Books Illustrating the History of Medicine and 
Science collected by Dr. Erik Waller and bequeathed 
to the Library of the Royal University of Uppsala. 
Compiled by Hans Sallander. (Acta Bibliothecae R. 
Universitatis Upsaliensis, Vols. 8-9.) Vol. 1: Pp. 
xii+471+plates 1-48. Vol. 2: Pp. viii+494+plates 
49-55. (Stockholm: Almqvist and Wiksell, 1955.) 
200 Sw. Kr. the two volumes. 


O catalogue exists that contains all works ever 
published on either early science or early 
medicine, nor is it likely that one will ever be com- 
piled, still less published. Moreover, the needs of 
those who require accurate bibliographical descrip- 
tions of the books that such a catalogue would 
contain are even less adequately provided for. In 
consequence, potential users of this hypothetical 
catalogue—students of the history of science and 
medicine, librarians, bibliographers, book collectors 
and antiquarian booksellers—owe « lasting debt to 
the great book collectors who have made specialized 
collections of which catalogues have been published ; 
or who have prepared bibliographies of the works of 
great scientists of the past. As examples, one may 
mention Prof. J. F. Fulton’s bibliographical studies, 
particularly his bibliography of the works of Robert 
Boyle; John Ferguson’s ‘Bibliotheca Chemica” ; 
Dr. G. L. Keynes’s bibliography of the works of John 
Ray; and, in the field of medicine, the latter’s 
bibliographical account of the publications of William 
Harvey; and Sir William Osler’s ‘Bibliotheca 
Osleriana’’. To these must now be added the “‘Biblio- 
theca Walleriana’’. 

Dr. Erik Waller was born at Onum in the province 
of Vastergétland, in Sweden, on November 29, 1875. 
He graduated M.B. at Upsala in 1900, and continued 
his studies at the Karolinska Institutet in Stockholm 
until 1905. Afterwards he practised as a surgeon in 
various parts of Sweden until 1909, when he returned 
to his native province. Here he became surgeon in 
the Lidképing Hospital, where he remained until his 
retirement. He was librarian to the Swedish Medical 
Association in Stockholm during 1940-46; and in 
1951 he returned to Lidképing, where he died on 
January 28, 1955. 

It would be interesting to know whether great 
book-lovers such as Dr. Waller are born with some 
inherent propensity to collect; or whether their 
interest in the historical development of a special 
field of knowledge is the driving force that leads them 
on to amass a library of books on their subject and 
perhaps to write about it. Dr. Waller must have 
acquired, in the course of his lifetime, an exceptionally 
wide knowledge of the development of medical 
science; but he appears to have written next to 
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nothing on the subject. In his case, therefore, the 
first explanation is possibly the more probable, 
though the mere labour of getting together such a 
collection can scarcely have left a practising surgeon 
much time for writing. In any event, Dr. Waller 
became active as a collector when quite young, 
in the early 1900’s. Originally, manuscripts and 
autograph letters were his main interest, and he 
amassed nearly twenty thousand letters ranging in 
date from the early sixteenth century to the beginning 
of the nineteenth century. Many of these were 
written by, or addressed to, men famous in the 
history of medicine ; but they also covered a wider 
field, including almost all aspects of modern cultural 
life. This collection, which included medieval codices 
and scientific manuscripts as well as letters, was 
acquired for the Royal University Library of Upsala 
by purchase. 

Dr. Waller’s main achievement, however, was his 
collection of old medical books. This, like his col- 
lection of autograph letters and manuscripts, he 
extended to include works on mdny other branches 
of knowledge more or less directly related to medicine, 
including general natural science, specific natural and 
physical sciences, the history of the natural sciences 
and of medicine, the biography of medical men and 
scientists, and the bibliography of medicine and science ; 
and there is even a section in his “Bibliotheca” 
dealing with the literature pertaining to the study of 
manuscripts and autograph letters. 

Dr. Waller was always generous in making his 
collections accessible for study by scholars, and it 
was with this intention that he decided in 1950 to 
present the whole of his collection of books to the 
University Library at Upsala, where it is now per- 
manently available for this purpose. The University 
is indeed fortunate in having become the custodian 
of such an outstanding collection. It far exceeds in 
size and importance those made by Sir William Osler 
and Dr. Harvey Cushing, for example. There are 
150 incunabula, more than a hundred editions of 
Hippocrates, thirty-six editions of the works of 
Vesalius, including a copy of his doctoral dissertation ; 
forty-three editions of Ambroise Paré’s books ; 
and what is claimed to be the world’s largest col- 
lection of the writings of William Harvey, totalling 
fifty different editions. These examples emphasize 
the size of the collection ; but other important writers 
are also well represented, and there are a great many 
extremely rare books on a variety of medical topics, 
some of them unique. A number of the books in the 
collection are of especial interest because of the notes 
by former owners which they contain. Among them 
are books formerly owned by William Harvey and 
Vesalius. 

The main part of the library, the old medical books, 
together with the incunabula, are catalogued in 
Volume 1, which has 10,721 entries. These are listed 
alphabetically by author, excepting only the incuna- 
bula, which are catalogued separately. There are 
also forty-eight plates in this volume, mainly repro- 
ductions of the title pages of old medical books. 
Volume 2 is divided into several alphabets, according 
to subject, and contains all books other than the old 
medical works. It brings the total number of entries 
up to 20,428. These are numbered consecutively 
throughout the two volumes, irrespective of subject, 
so that it is possible to refer to any one book in the 
collection by its number alone. Volume 2 contains 
seven plates, bringing the total up to fifty-five. 
Finally, there is an exhaustive index of names and 
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subjects, with many cross-references, extending to 
ninety-four pages. This has been modelled on the 
index of the “Bibliotheca Osleriana”, and it adds 
immensely to the value of the catalogue as a work 
of reference. 

The bibliographical descriptions of individual 
entries in the catalogue are given concisely, ag 
follows: title (in full, unless exceptionally long) ; 
edition ; place and date of publication; format ; 
pagination ; illustrations ; other relevant information. 
The names of former owners are also indicated in 
some cases. Printers’ names have been given for all 
works earlier than 1700. The catalogue does not 
include the several thousand reprints that form part 
of the Waller collection, except for a few considered 
especially important by Dr. Waller himself. 

The “Bibliotheca Walleriana” forms Volumes 8 
and 9 of the Acta Bibliothecae R. Universitatis 
Upsaliensis, and 1,600 copies only have been printed. 
It has been prepared by Mr. Hans Sallander, of the 
University Library, Upsala ; and all notes and other 
remarks additional to the actual book titles are 
in English. It is a reference work of outstanding 
importance which, no doubt, many large reference 
libraries, particularly those used by medical and 
scientific students, will wish to acquire. It will also 
appeal to many book collectors, and, if its price seems 
rather high, this should be considered in relation to the 
vast amount of information it contains, and the 
immense care that has evidently gone into its pro- 
duction. It forms a worthy monument to the memory 
of Dr. Erik Waller, through whose labours and 
generosity this great collection is now available for 
consultation by all interested students. 

V. A. Eyles 


CHEMICAL AND BIOLOGICAL 
ACTION OF RADIATIONS 


Actions Chimiques et Biologiques des Radiations 
Collection dirigée par M. Haissinsky. Premiére Série. 
1: Aspects Physiques de la Radiobiologie. Par L. H. 


Gray. 2: Chimie des Radiations des Solutions 
Aqueuses. Aspects Actuels des Résultats Expéri- 
mentaux. Par M. Lefort. 3: Modern Trends 
in Radiation-Biochemistry. By W. M. Dale. Pp. 
viii+254. (Paris: Masson et Cie, 1955.) 2800 
francs. 


AS the title indicates, this is the first volume of a 
series which, as pointed out by the editor, 
Dr. M. Haissinsky, is to be a comprehensive 
collection of monographs dealing with all aspects 
of this field. 

During recent years, the chemical and the bio- 
logical action of radiations have become subjects of 
considerable theoretical and practical importance, 
and it has also become apparent that these two fields 
are, in many ways, closely related to each other. 
Until comparatively recently, the basic concepts in 
radiobiology were almost entirely founded on the 
‘target theory’, which, although capable of providing 
some kind of formal representation of certain aspects 
of radiobiology, did not seem to advance this subject 
any further. It was not until the knowledge of the 
chemical action of ionizing radiations was put on 4 
new theoretical and experimental basis that a deeper 
understanding of the fundamentals of radiobiology 
was possible. 
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The chemical effects are dealt with in Part 2 by Dr. 
M. Lefort, who discusses what has now become known 
as the radiation chemistry of aqueous solutions. 

Part 1, by Dr. L. H. Gray, represents something 
between text-book material and a monograph. The 
discussion is based essentially on the earlier concepts 
of D. E. Lea; there is no reference to the more 
recent work of Kramers which, from the physical 
point of view, is rather fundamental for the action 
of ionizing radiations in liquid systems. In Part 1, 
and particularly in Part 3, by Dr. W. M. Dale, there 
is probably too great a tendency to apply results 
obtained on very dilute aqueous solutions to bio- 
logical systems. 

‘It would, perhaps, not have been inappropriate to 
give rather more prominence to the work of Hollaen- 
der and Latarjet on the possible relationship between 
radiobiology and photobiology. It is clear that, in 
general, the behaviour of biological systems towards 
radiation does not depend so much on the energy of 
the incident primary particle or quantum but rather 
on the energy-levels of the particular compounds 
which are involved. Thus, even in the case of high- 
energy radiations, electronic levels of only a few 
electron volts may ultimately be of great importance 
for the chemical and related biological effects. 

Part 3 deals mainly with the chemical action of 
ionizing radiations on certain selected organic com- 
pounds (for example, thiourea) in aqueous solution. 
There is little discussion of the actual biochemical 
effects produced by ionizing radiations, a subject 
which has become known, to a large extent, through 
the work of Hevesy and Forssberg ;. only one very 
brief reference to Hevesy’s work has been given, and 
this dates back to 1945. 

In spite of certain shortcomings, this volume con- 
tains much stimulating information and a useful 
collection of references, and one is indebted to the 
authors for having undertaken a difficult and some- 
what unrewarding task. The specialist concerned 
with one aspect of the wide and diverse field of the 
chemical and biological action of radiations often 
feels the need for comprehensive accounts of the 
many other fields of work closely related to his own. 
This new series, when complete, should go a long 
way towards fulfilling this need. A special word of 
praise and encouragement is due to Dr. Haissinsky, 
who is to be wished every success in the further 
development of this collection of monographs. 

J. WEIss 


HANDBOOK OF REACTOR 
PHYSICS 


Reactor Handbook : Physics 

Prepared by the United States Atomic Energy 
Commission. (Selected Reference Material on 
Atomic Energy.) Pp. xvi+790. (London: McGraw- 
Hill Publishing Company, Ltd., 1955.) 90s. 


flee handbook is one volume in a series sponsored 
by the United States Atomic Energy Commission 
with the avowed intention of providing a condensed 
source of reliable data and reference information in the 
field of reactors. The volume is devoted to reactor 
physics and radiation shielding, the latter subject 
occupying approximately a quarter of the book. 

The first two chapters are devoted to experimental 
methods and nuclear physics. The former refers to 
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neutron sources and detectors and, in outline, to 
methods of measurement of fundamental and integral 
nuclear and reactor data. The latter is primarily con- 
cerned with an extensive compilation of the properties 
of nuclei in tabular and graphical form. 

The remainder of the section on reactor physics is 
devoted to the kinetic theory of neutrons and reactor 
statics and dynamics. The kinetic theory of neutrons 
discusses some of the approximations which are com- 
monly used in the analytical solution of Boltzmann’s 
equation. This treatment is rather sketchy for the 
mathematician, but the principles are discussed and 
references to more detailed papers are given. The 
application of these approximations to steady-state 
reactor problems is given, but attention is concen- 
trated on homogeneous reactors. No theoretical 
treatment of heterogeneous reactors is given, but the 
results of various integral measurements, including 
experiments to determine critical factors, are prefaced 
by a statement of simple formule for computing the 
characteristics of an infinite lattice reactor. Many 
results are given, but it is disappointing that no 
attempt is made to correlate these results with 
theoretical estimates made in different ways. The 
chapter on reactor dynamics contains a useful dis- 
cussion, with numerical examples, of the effect of 
changes in reactivity on the neutron intensity. Con- 
sideration is also given to the criteria for stability in 
a power-producing reactor, taking into account the 
problem of heat dissipation and the power and tem- 
perature reactivity coefficient. Typical calculations 
for control rods complete this chapter. 

The section of the book on shielding contains 
chapters dealing with sources of neutrons and gamma- 
rays in @ reactor, radiation tolerances, neutron and 
gamma attenuation and heating including the effect 
of geometry and ducts, optimum dimensions of 
shields and a tabulation of general properties of 
shielding materials. As in the previous section, the 
tabulation of data is extensive and in general very 
useful.. The number of experimental results from 
shielding experiments which are quoted is rather 
small, and little attempt is made to recommend 
procedures. 

The authors of the handbook are clearly aware of 
the limitations imposed on the contents and on its 
presentation by the rigid target date for the produc- 
tion of this edition. As a consequence, however, some 
of the information given is difficult to digest, and the 
reader must be experienced in the field and prepared 
to work hard in order to extract the information really 
required from such a handbook. An outstanding 
exception to this is the tabulation of many useful 
general and nuclear properties of materials used in 
reactors. Modifications to any future editions, which 
would make this handbook of outstanding value 
both to newcomers and to the experts in this field, are 
a general unifying introduction, a constructive 
criticism of theories and experiments and their 
limitations, and, in particular, a recommendation of 
specific methods and data which correlate with 
experiment for specific problems. 

The production of this handbook was obviously a 
formidable task, and the authors are to be con- 
gratulated on producing a volume of this kind in the 
time available. Nevertheless, as the members of the 
review board have indicated in their preface, ‘‘the 
ultimate success of the handbook will depend a great 
deal upon the refinements in subject-matter and 
presentation which will come about in subsequent 
revisions’’. PETER W. MUMMERY 
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Chemical Engineering 

By J. M. Coulson and J. F. Richardson. Vol. 2: 
Unit Operations. Pp. xvi+387-975+65 plates. 
(London: Pergamon Press, Ltd., 1955.) 60s. net. 


HE second volume of “Chemical Engineering” 
completes the treatment of unit operations of 
which the more fundamental fluid flow and mass trans- 
fer were the main theme of Vol. 1 (Nature, 175, 228 
(1955) ). Flow of fluids past particles includes filtra- 
tion, sedimentation, and gas cleaning ; mass transfer 
across an interface includes distillation, absorption, 
liquid-liquid extraction and leaching. Finally we 
have evaporation, crystallization, drying, size reduc- 
tion of solids and mixing. Physical reactions only 
are considered owing to a paucity of rigorous methods 
of solution where chemical reactions are involved ; 
similarly such subjects as automatic control and the 
design of reactors have been specifically excluded. 
As with the first volume, each chapter contains a 
list of the more important references and a list of 
symbols and is very well illustrated with line diagrams, 
sectional drawings and photographs of equipment 
used in chemical engineering operations. An appendix 
contains 121 problems of university degree standard. 
The more fundamental treatment in Vol. 1 is 
utilized as required in the second volume, as in the 
application of mass transfer in Chapter 7 to absorption 
in Chapter 19. The treatment throughout is mathe- 
matical with a slight tendency to underplay the 
physical conditions underlying the various operations. 
Thus, in so far as bubbles and drops are concerned, 
whereas Stokes’s law is thoroughly considered and 
Hadamard’s allowance for internal circulation is 
discussed, no mention is made of the limited range 
of internal circulation for which Bond and Newton 
postulated an interfacial tension factor. This is a 
very minor note of criticism since a good balance 
has been achieved between the various sections and 
the essential unity of the mass transfer and of this 
operation is well brought out. 
These two volumes are outstanding in this field 
and present a formidable challenge to all previous 
chemical engineering text-books. F. H. GARNER 


Selecta Hermann Wey! 

(Herausgegeben zu seinem siebzigsten Geburtstag 
von der Eidgenéssischen Technischen Hochschule in 
Zurich und vom Institute for Advanced Study in 
Princeton.) Pp. 592. (Basel und Stuttgart: Birk- 
hauser Verlag, 1956.) 48.90 francs; 48.90 D.M. 


HIS selection from the published papers of the 
late Hermann Wey! was prepared by a committee 
of his friends: Eckmann, Hopf and Plancherel in 
Zurich, and Morse, von Neumann and Selberg in 
Princeton. Their purpose was to choose from Weyl’s 
works whatever was of permanent and _ historical 
importance, within the limits set by the size of a 
single volume. Weyl himself helped them with 
advice and approved their choice. He also added 
illuminating comments to some of the earlier papers, 
explaining how he came to write them and how his 
feelings about them changed in the light of later 
history. The volume was prepared for Weyl’s seven- 
tieth birthday, and an advance copy was handed to 
him at the official celebration in Zurich. The public 
edition, appearing now after his death, will serve as 
an altogether fitting memorial to him. 
Nineteen papers are reprinted, covering all Weyl’s 
major interests in physics and mathematics. There 
is a bibliography of those which were left out. The 
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well-known classical papers are all here. The 
reviewer started reading, not the famous papers, but 
those he had never heard of before. The same 
procedure is recommended to others. Every paper 
is then a surprise, filled with fresh insights and 
unexpected beauty. 


Tragic Safari 

By Albert. Mahuzier. 
Pp. 144+16 plates. 
1956.) 16s. net. 


HIS book is an account of a trip to French 
Equatorial Africa to make colour films of wild 
animals, especially at night by flashlight. All the 
plans went wrong, and the white hunter was mauled 
by a lion and bled to death for lack of proper ‘first 
aid’. The author has unusual ideas about filming 
animals in the field: he apparently aims at getting 
his pictures after the white hunter has mortally 
wounded the victims, or after he has caught a leopard 
in a ‘panther trap’, an enormous gin anchored to a 
log of wood. Some of the illustrations of animals 
show living, tame, captives; the rest are portraits 
of corpses. The translation is poor and full of 
gallicisms ; the translator has not bothered to find 
the English equivalents of many of the French names 
of animals so that the text speaks of the guib, bubale, 
cephalophus, potamocherus, and so on. The value of 
the book may be judged by the caption beneath a 
photograph of the body of a warthog ; it informs the 
reader that the picture shows a “dead rhinoceros”. 
The blurb on the jacket says “It is Mahuzier him. 
self who gives us ‘the loveliest girl of Maripanda’, her 
beater raised in one hand, while the fingers of the 
other caress the taut tom-tom skin to produce the 
intoxicating double-rhythm’’. Reference to the 
picture, however, shows ‘“‘the belle of Maribanda” 
pounding mealies in a wooden mortar with her free 
hand on the edge to prevent the contents spilling as 
she reduces them to meal. Further comment is 
needless. L. HARRISON MATTHEWS 


(Translated by Alec Brown.) 
(London: Elek Books, Ltd., 


Advances in Catalysis and Related Subjects 
Edited by W. G. Frankenburg, E. K. Rideal and 


V. I. Komarewsky. Vol. 7, 1955. Pp. xi+362. 
(New York: Academic Press, Inc.; London: 
Academic Books, Ltd., 1955.) 9 dollars; 72s. 


HIS volume contains a series of monographs 

having as their general theme the nature of the 
chemical bonds formed between catalysts and 
adsorbed substrates, special attention being paid to 
electron-transfer processes involved in chemisorption 
on the surface of metals and semiconductors. Sum- 
maries are given of newer techniques for the study 
of chemisorption, including the use of the field 
emission microscope, by means of which it becomes 
possible to see images of individual molecules and 
to obtain valuable information on their constitution 
and configuration in the adsorbed state. In this 
way, a stage has been reached at which changes in 
state on adsorption can be followed by experimental 
observation. 

Good reviews are also given of the theory of 
chemisorption and of modern high-vacuum working 
with clean surfaces. In the case of adsorption and 
catalysis on metals, it is perhaps a little unfortunate 
from the point of view of practical catalysis that this 
necessary provision of a clean adsorbing surface 
involves the use mainly of tungsten, which can easily 
be cleaned by high-temperature desorption but which 
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is not a good catalyst for reactions such as general 
catalytic hydrogenation. However, this is unavoid- 
able; and the results obtained with tungsten can 
in many cases, although with some presumption, 
be applied to good general catalysts such as platinum, 
The book is to be recommended. There is, in 
parts, some overlap in the matter presented in 
individual sections, but this is incidental and indeed 
conducive to clarity. E. B. MAxTED 


The Dorset Coast 

A Geological Guide. 
edition. Pp. vii+128+7 plates. 
and Charles Black, Ltd., 1956.) 


HE appearance of a second edition of “The 

Dorset Coast’? will be welcomed alike by the 
amateur and professional student ; to quote from 
the preface to the first edition, “it enables the lone 
hunter to find his quarry without having to refer to 
the scattered literature on the subject’’. The format 
of the book remains unchanged, a feature being the 
division of the coast into western, central and eastern 
sections, with numerous day excursions based on 
Bridport, Weymouth and Swanage, respectively. 
The author’s extensive experience of conducting 
geological expeditions, as well as the breadth of his 
knowledge, are placed at the reader’s disposal, so 
that the resulting guide-book presents a fascinating 
picture of a coast-line where “‘the beginner sees folds 
and faults as clearly recognizable as in text-book 
diagrams, while the advanced student finds many 
problems still inviting investigation”. 

The plates have been carefully chosen and are 
well produced ; the frontispiece to this new edition 
contains striking views of Lulworth Cove and Stair 
Hole. The maps and diagrams supplement the text 
and include appropriate tables of strata and zones 
of fossils. In particular, the diagrammatic sections 
which illustrate the various excursions greatly assist 
in the identification of strata. 

The young and active of all ages will find in 
“The Dorset Coast”? a happy combination of serious 
study and stimulus to exploration, which will enrich 
and repay @ visit to one of the finest stretches of 
English coastal scenery. 


Seeond 
Adam 


By G. M. Davies. 
(London : 
9s. 6d. net. 


Flore des Spermatophytes du Pare National 
Albert 

3: Monocotylées. Par Dr. Walter Robyns, avec la 

collaboration de Roland Tournay. Pp. 571 (76 plates). 

(Bruxelles: Institut des Parcs Nationaux do Congo 

Belge, 1955.) n.p. 


HE third volume of the Flora of the Albert 

National Park in the Belgian Congo maintains 
the high tradition set up by the two former volumes. 
The production of the volume is of a very high 
standard, the printing being excellent, and the 
botanical treatment is that to be expected from a 
botanist of Prof. W. Robyns’s international 
reputation. 

The present volume is concerned with the mono- 
cotyledonous plants of this vast area, lavishly 
illustrated by excellent line-drawings and _ half-tone 
plates. Without doubt this work will find a place 


in all institutions concerned with the vegetation of 
Africa, and it can be recommended to the numerous 
visitors to one of the show-places in the Belgian 
N. L. Bor 


Congo. 
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Reports on the Progress of Applied Chemistry 
Vol. 39: 1954. Pp. 1125. (London: Society of 
Chemical Industry, 1955.) 60s. (40s. to members). 


RINTING difficulties have not, fortunately, 

greatly delayed the appearance of this well- 
known yearly expected survey of applied chemistry. 
The publication by the Society of Chemical Industry 
of this comprehensive and authoritative annual 
review is the result of a remarkable effort of col- 
laboration by the hundred or so contributors, the 
indexers and the editor. 

In these days, applied chemistry has wide rami- 
fications among related sciences, and one finds in 
these pages sections on antibiotics, on the control 
of agricultural and horticultural pests, on general 
microbiological processes and on toxicological hazards; 
although, as one would expect, attention is mainly 
given to such topics as acids, alkalis and salts, metals, 
fuels, tar, petroleum, organic chemicals, inter- 
mediates and drugs, to mention only a few. Indeed, 
all aspects of applied chemistry are covered in 
sections of appropriate length, and the usefulness of 
the compilation is enhanced by the provision of very 
extensive bibliographies with each section (that on 
petroleum, for example, has five hundred references 
to original literature) and a detailed subject index 
for the Work as a whole. 

Every chemical library will need this volume ; 
every active chemist, no matter what his speciality, 
will find it a source without rival of digested, up-to- 
date knowledge. 


Ciba Foundation Symposium on Porphyrin Bio- 
synthesis and Metabolism 

Edited by G. E. W. Wolstenholme and Elaine C. P. 

Millar. Pp. xii+308. (London: J. and A. Churchill, 

Ltd., 1955.) 30s. net. 


HE Ciba Foundation symposium on porphyrin 

biosynthesis and metabolism in February 1955 
covered a wide field of biological interest. About 
one-third of the nineteen papers dealt with the bio- 
synthetic pathway in hem synthesis and the role of 
$-aminolevulic acid, porphobilinogen and porphyrins 
in hem formation. A paper on the succinate— 
glycine cycle stressed the view that the formation of 
3-aminolevulic acid represents a major aspect of 
glycine metabolism. 

To the bacteriologist and plant biochemist the 
papers on the formation of porphyrins by photo- 
synthetic bacteria and of porphyrins and chlorophyll 
in the alga Chlorella will be of interest. There are 
two papers on aspects of hemoglobin metabolism 
which should prove of particular note to the hemato- 
logist. The reports of the properties of 5-amino- 
levulic acid dehydrase, of the metabolism of 
$-aminolevulic acid. and porphobilinogen and of the 
mechanisms of experimentally produced porphyria 
are of importance to the eventual understanding of 
the human diseases of porphyrin metabolism. There 
are also papers on the biosynthesis of hemin chromo- 
proteins in animal tissues, with special reference to 
cytochrome c, and also one on the synthesis of 
uroporphyrin IT and IV. 

The full reports of the lively discussions after each 
paper add much to the value of this book. They 
reveal the areas of acceptance and controversy and 
clearly suggest fruitful lines for further work in this 
rapidly developing field. 

A. GOLDBERG 








HE Fifth World Power Conference took place 
in Vienna during June last, the only other 
meeting since the Second World War having been 
held in London in 1950. There were thus the results 
of six years of progress te consider. Some 275 papers 
from thirty-five nations, including the U.S.S.R., were 
presented, covering a very wide field divided for 
convenience into five divisions, each division being 
sub-divided into several sections. The classification 
was as follows: Division I: The Present Status and 
Development of Power Production and Utilization 
in National Economy (58 papers); Division II: 
Preparation and Conversion of Fuels (55 papers) ; 
Division Ill: Utilization of Primary Sources of 
Energy (137 papers); Division IV: Purification of 
Waste Water and Exhaust Gas (8 papers) ; Division 
V: International Co-operation jn the Production 
and Use of Energy (11 papers). It is only possible 
in this review to comment briefly on the trends 
noticeable in the general reports covering the contents 
of the several papers presented in each section. 

The picture presented of the relation between 
power consumed and the available resources of 
fossil fuels is on one hand encouraging, in that 
there has been an increase in the power consumed in 
the whole world, and on the other hand perturbing, 
in that the proved reserves of all fossil fuels show 
little signs of supplying economically the required 
energy for any considerable period of time. Estimates 
of fuel reserves differ, and some countries are much 
better off than others; but it appears as a virtual 
certainty that the exploitation of nuclear resources 
and the vast but inconvenient, and at present 
uneconomic, potentials of water, wind and sun will 
be rapidly forced upon industrial nations. 

Coal production is @ major problem in most 
countries, except in the United States, where the 
known reserves are 10,000 tons per capita as against, 
for example, 0-43 in Austria. In India and in Britain 
coal production has actually declined. Perhaps the 
most important general observation of the world 
coal situation which may be made is that it is the 
difficulty of obtaining the right type of coal for 
particular applications which is of greater moment 
than the actual quantity produced. For example, 
the rapid increase in steel production together with 
the decrease in availability of suitable coking coals 
are causing considerable research to adapt less suit- 
able coal to coking methods. In 1955 pulverized 
coal consumption was 19 million tons in Britain as 
opposed to 8 million tons in 1950. In twenty years 
in the Federal German Republic, refuse in hard coal 
mines rose to 24 per cent—double its previous figure. 
Methods of handling, washing, cleaning and processing 
coal are therefore being improved as its value 
appreciates, and quality falls. 

The use of petroleum is increasing at a greater 
rate than that of coal and now accounts for about 
one-third of the total world energy demand. An 
interesting point is that while the United States is 
still incomparably the world’s largest consumer of 
petroleum products (53 per cent), the proved reserves 
of Saudi Arabia and Kuwait are together more than 
double those of North America. 

The trend in the utilization of raw oil varies 
slightly in different countries. In Great Britain 
since 1950 there has been a decline in the pro- 
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portion of oil used for petrol, a small increase jn 
that used for diesel fuel, and a larger increase in the 
proportion of distillates and residuals for furnace 
oil; a similar trend occurred in the German Federa] 
Republic. This was in contrast with the United 
States, where the percentage demand for residuals 
rose only slowly, while the demand for petroleum 
fuels and medium distillates increased briskly due to 
use for jet aircraft, diesel locomotives and motor 
fuels. There appears to be a relative increase in the 
use of diesel engines in all the major industria] 
countries, excluding Japan, where curiously there is 
@ pronounced decrease. 

The most striking development of the petroleum 
industry is the advance in the refining technique and 
the improved method of production of various grades 
of end-products. In particular, catalytic cracking 
and re-forming plants have largely replaced thermal 
plants. Demand for and production of high-octane 
motor petrols have both increased, the premium 
grade octane number now being greater than 90, 
compared with 80 in 1940. The diesel fuel situation 
shows less improvement, as diesel running costs are 
kept low by engines prepared to digest a wide fuel 
cut. However, desulphurization processes are likely 
to be improved. 

The gas industry is often regarded by the general 
public as an obsolescent concern. In fact, this is far 
from the truth. The extension in the use of natural gas 
in those countries blessed with this resource is quite 
remarkable. In the United States, some 25 per cent 
of the total power supplied comes from combustion 
of natural gas. In Britain, experiments have been 
carried out to obtain gas from coal of high ash content 
directly out of the seam. It is perhaps significant 
that it has been found necessary to devote a complete 
section to the discussion of long-distance transmission 
of gas. Natural gas reserves are being exploited, 
particularly in the United States, Italy and France, 
and a long-distance line of some 1,100 miles has been 
completed in the Argentine. With such developments 
it may soon be feasible to transport natural gas from 
the Middle East oil-fields to the extreme west of 
Europe. It is already possible to transport cooled 
liquefied ethylene in railway trucks, and some 
authorities expect that liquid methane will be trans- 
ported by tanker from the Middle East. An inter- 
esting problem, to quote the general report, will be 
“to find some use for this large quantity of cold 
which will be liberated when vaporizing the liquid 
methane at the place of delivery’’. 

In countries with no natural gas supplies, the use 
of gas is also increasing. This is due to gas pro- 
duction as a by-product from the coke and oil- 
refining industries, and the realization that the gases 
from blast furnaces may be integrated into a gas 
grid system. Several countries are considering use 
for the methane obtained from mine ventilation ; 
possibly this may be burnt in a@ gas turbine if the 
mixture is weak, or, as in the Saar, supplied to 
cracking plants, before feeding to the grid. ‘The 
economic use of sewage gas is discussed only in a 
paper from Britain, where sludge gas is used to drive 
dual-fuel engines or gas turbines. 

The fact that the percentage produced by water 
of the total electrical power consumed has decreased 
in both Europe and America, should not conceal the 
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great advances made in the quantity of power pro- 
duced hydraulically, or the improvements in that 
science. Most countries have made extensive investi- 
gation of their hydraulic resources. Improvements 
in long-distance transmission of electricity have 
encouraged developments of hydraulic projects 
distant from industrial centres. The general tendency 
is for schemes to be planned as multi-purpose works 
where flood control, irrigation or navigation benefit, 
in addition to the production of electric power. Data 
of water power available, compared with that 
utilized, show that while Europe, particularly in 
Italy, Sweden and Switzerland, is near the possible 
economic limit of development, less water power is 
produced in Africa than in any other continent, 
though its potential is by far the largest. The 
potential of South America is considered to be less 
than that of Europe. Experimental techniques, such 
as the use of models and photo-elastic analysis of 
dam stresses, are now more in evidence in the design 
stage, while during construction improvements have 
been rather in details and in constructional technique 
than in fundamentals. One feature is the popularity 
of underground power houses. The huge Kemano 
project in Canada envisages a chamber 1,146 ft. x 
82 ft. x 131 ft. to house 2-4 million h.p. The capacity 
of the units in the larger projects has been raised ; 
for example, Kaplan turbines of 111,000 h.p. at 
McNary, U.S.A., Francis turbines of 165,000 h.p. at 
Grand Coulee, U.S.A., and Pelton wheels of 150,000 
h.p. at Kemano and Cimego, Italy. The efficiencies of 
machines have also risen, average figures quoted being 
93 per cent for Kaplan turbines, 92 per cent for 
Francis turbines, 91 per cent for Pelton wheels. The 
maximum single-generator capacity is 160 MW. 
(Stornorrfors, Norway), while plants with an overall 
output of 100 MW. are now considered of medium 
size. Kaplan turbines handle heads up to 776 ft., 
Francis turbines up to 1,476 ft. and Pelton wheels 
up to 5,740 ft. 

Apart from the orthodox hydraulic schemes, 
some progress has been made with the long discussed 
possibility of harnessing tides. Electricité de France 
intends to erect @ tidal-power plant at the mouth of the 
Rance. Turbine and generator will be reversible, so 
that power may be produced both on flood and ebb 
tides. There are thirty-eight units, each consisting 
of a Kaplan turbine and alternator, the total output 
being 9,000 kW. Further schemes for the Chausey 
and Minquiers Islands are projected. 

The sections on atomic energy are not quite so 
large as might have been expected in view of the 
intense interest aroused by this subject. This is 
probably due to the short interval since the end of 
the International Congress on the Peaceful Uses of 
Atomic Energy held in Geneva last year. In view of 
the evident shortage of world coal and oil supplies, 


| the importance of the discovery of large resources of 





fissile material cannot be over-emphasized. It can 
scarcely be expected that these resources have been 
determined to even a fraction of the degree of accuracy 
to which those of petroleum and coal are known. 
Nevertheless, conservative estimates suggest that the 
energy available, even with relatively low station 
efficiencies of 18 per cent, is at least an order greater 
than that from fossil fuel resources. 

The state of reactor design would appear most 
satisfactory : precisely because no one type has yet 
been shown to have decisive advantages. Thus many 
variations are under construction or in use in @ 
single country. Broadly, reactors are of two types, 
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the heterogeneous reactor, in which rods of the fuel 
element are distributed throughout the moderator 
and a coolant is passed through the reactor core, and 
the homogeneous reactor where the fuel_and moder- 
ator are intimately mixed, for example, as a solution, 
the solution itself being circulated through a heat 
exchanger. Within this broad classification many 
important differences of design may arise. It is, for 
example, by no means clear what are the most suit- 
able combinations of moderator and coolant, or what 
is the better choice between thermal and fast 
reactors. In Britain, the Calder Hall Station uses 
natural uranium with a graphite moderator and 
compressed carbon dioxide as a coolant. This type 
of reactor suggests a relatively low cost per kW. 
output and a high safety factor, an over-riding con- 
sideration in a densely populated country. Graphite 
reactors with water and liquid sodium cooling are in 
use in the U.S.S.R. and the United States. Water 
may be used as both moderator and as coolant and, 
if allowed to boil, may be fed directly to a turbine. 
In the United States, a boiling-water 2-MW. plant 
is in operation, a 5-MW. plant under construction 
and a 180-MW. plant planned. Fast reactors are 
also undergoing development; but no report on 
their progress was submitted to the Vienna Con- 
ference. 

After further development, homogeneous reactors 
are likely to be as popular as the heterogeneous 
reactors ; they have certain technical advantages, 
but to cope with the high pressures at which they 
must operate to ensure good thermodynamic efficiency 
and to provide them with heavy water solvent or 
enriched uranium, the capital cost is high. Both the 
United States and the Netherlands are carrying out 
such development. 

The main problem in the application of the reactor 
to power production is the low temperatures which 
can be withstood by the constructional materials of 
the reactors while still preserving low neutron 
absorption and hence fuel economy. The problem is 
largely a metallurgical one, and progress is being 
made. The attention paid to building nuclear power 
stations varies directly with the degree of a nation’s 
industrialization, and with the scarcity of its avail- 
able reserves of fossil fuels. It is thus not surprising 
to find Britain in the forefront of commercial develop- 
ment with a proposed programme of twelve plants of 
& maximum possible output of 2,000 MW. by 1957, 
and that by 1975 it is planned that equal amounts 
of electricity shall’ be yielded by coal and atomic 
plants. International opinion differs as to the 
desirability of producing atomic power. The correct 
solution must depend upon the local economics. The 
situation in Britain, where coal production is on the 
decline, must involve an entirely different solution 
from that in the United States, where in some cases 
it is only economic to exploit 55 per cent of a coal 
seam, so plentiful are reserves. 

Whatever the form of thermal energy producer 
most economic in the future, the energy produced 
will be largely utilized as electrical energy. 
Europe (not including the U.S.S.R.) there seems to 
be an annual increment of 8 per cent in the electricity 
consumed, which suggests that the electrical output 
may about double itself in a decade. The demand 
for electrical energy, 5 per cent of the total energy 
demand in Europe, is rising at almost twice the rate 
of the total energy demand. Excluding the U.S.S.R., 
China and Eastern Europe, the 1954 index was 137 
units compared with 100 in 1948. 
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There is, therefore, more than ever a widespread 
interest in thermal power stations, of which the 
turbines and generators at least are likely to be the 
instruments of power conversion from nuclear 
reactors. With the decrease in availability of coals, 
it is becoming essential that power stations shall 
generate at the maximum efficiency and thus steam- 
plant design is becoming more complicated. Multiple 
reheat and bleed-steam preheating systems using up 
to nine stages are being applied, more perhaps in the 
United States than in Europe, to approach more 
closely the Carnot cycle. 

A whole section was devoted to the construction 
and operation of steam boilers. In the search for 
higher efficiencies, steam generating temperatures 
have risen by 18° F. per annum, the maximum value 
now being about 1,200° F., a temperature at which 
austenitic steels must be used. Below this a gap in 
the range exists, the maximum temperature feasible 
for ferritic steels being about 1,000° F. Operational 
pressures have risen to very high, figures, especially 
when reheat is introduced ; two commercial examples 
are 1,150 and 2,850 lb. per sq. in., while experimental 
plant uses up to 5,000 Ib. per sq. in. Average boiler 
capacities have risen to between 450,000 and 
900,000 Ib. per hr., with some boilers generating 
2,400,000 Ib. per hr. Boiler efficiencies of 90 per cent 
are reported and availability is nearly 100 per cent. 
Boiler systems are largely orthodox, of the natural 
circulation drum type, but forced circulation mono- 
tube boilers are used to an increasing extent, par- 
ticularly on the Continent of Europe. Design of 
boilers is also being influenced by the necessity for 
burning inferior coals with their more acute flue 
cleaning and ash disposal problems. One new method 
of cleaning the convection heating surfaces on load 
is to pour small steel balls over the tubes, and collect 
them in the ash hopper, where they are removed 
from the ash and cleaned. 

Steam boilers appear to be in their heyday, 
possibly at about the stage of development of the 
reciprocating engine in the year 1900. No doubt 
bigger and better boilers are yet to come; but, to 
quote the general report, “‘it seems that developments 
in the field of atomic energy will outdate endeavours 
towards a further improvement in existing methods 
of power generation’. Steam generation by nuclear 
reactor heat is the problem of the immediate future. 
The temperatures available are unfortunately low, 
500° F. with water-cooled, possibly 750° F. with 





sodium-cooled fast breeder reactors. It is suggested 
that compound plants where superheating is accom. 
plished by oil firing may be evolved. 

Many other aspects of power generation are 
treated by one or more papers. Developments in the 
use of solar energy—never of great concern in the 
temperate zone—have progressed to some extent: 
but direct use of the sun’s heat is still inconvenient 
and usually uneconomic. Even in India the preference 
of an oriental population for preparing their meals 
in the evening has reduced the sale of solar cookers, 
Heat pumps and fuel cells, the latter of great academic 
interest, are discussed in British papers, while com. 
plete sections are devoted to statistical compilation 
of data, purification of industrial effluents, and the 
technical and economic aspects of international 
co-operation. 

The tremendous field covered at the Conference 
must be apparent from the number of papers pre- 
sented by thirty-five countries. It is inevitable that 
somewhere the field must be bounded and that all 
the field may not be covered in the detail some 
would wish. For example, the application of power 
to transport, the developments of gas turbines and 
diesel and free-piston engines are only briefly con- 
sidered. It is also disappointing that more attention 
was not given to the reminder of the president, Sir 
Harold Hartley, who said in his address: ‘Food jis 
the most urgent need of the world to-day and [ 
would ask you if we are devoting enough thought to 
the place of power in agriculture as compared with 
the emphasis we place on industry. .. .”. 

Generally, the tone of the Conference was optim- 
istic, in spite of the shadow cast by falling fuel 
resources: the tone seems to be one of certainty 
that more and more power will be needed, combined 
with an equal certainty that a wider search for power 
reserves, coupled with a more effective use of known 
resources, and development of nuclear reactors, will 
provide that power. Finally, a word in praise must 
be said for the general reports summing up the pro- 
ceedings of each section. These are admirably trans- 
lated into French, German and English, and are 
remarkable for their concise and balanced inter- 
pretation of the mass of technical data presented. 
They are worthy of an international conference, 
which presents a remarkably clear picture of present- 
day practice and of the directions in which scientific 
research in power production is leading. 

F. D. Rosrnson 


ANIMAL REPRODUCTION 


THIRD INTERNATIONAL CONGRESS IN CAMBRIDGE 


HE Third International Congress on Animal 

Reproduction, attended by more than five 
hundred representatives of no fewer than fifty 
different countries, was held in Cambridge during 
June 25-30. The proceedings were conducted in 
three sections, devoted to physiology, pathology and 
artificial insemination, respectively. About one 


hundred and fifty papers were presented, many of 
which were concerned with the practical aspects of 
animal breeding, clinical problems, and technical 





advances in the methods of semen storage and arti- 
ficial insemination. A noteworthy feature of the 
Congress, however, was the relatively high proportion 
of papers of more general scientific interest, dealing 
with the physiology of mammalian gametes and the 
early stages of embryonic development. The growing 
impact of two fundamental sciences in particular, 
namely, biophysics and biochemistry, on research in 
the field of animal reproduction, was _ specially 
evident from the nature of the Congress exhibits and 
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demonstrations, many of which were provided by 
the scientific staffs of the Agricultural Research 
Council Unit of Reproductive Physiology and 
Biochemistry and other departments in the University 
of Cambridge. 

A large number of original contributions dealt 
with semen physiology, bearing witness to the 
impressive advances in this field, which continues to 
expand in several directions. One of these concerns 
sperm morphology and motility; here the advent 
and perfection of powerful aids to research, such as 
electron and phase-contrast microscopy, photography 
in ultra-violet light, the application of fluorescent 
dyes, and a steady improvement in staining methods 
which permit the differentiation between live and 
dead spermatozoa have all helped to open up new 
possibilities towards the elucidation of the finer 
structure of spermatozoa. As a result of these 
studies, much has been learned in recent years about 
the fibrillar structure of the sperm-tail in relation to 
sperm motility, and the properties of the acrosome 
in relation to the ‘cold shock’ and other phenomena 
associated with senescence changes in spermatozoa. 
A second line along which research on spermatozoa 
has been rapidly developing relates to the survival of 
sperm cells at very low temperatures. Much of this 
research was inspired by the observation, made a 
few years ago, that better sperm survival can be 
achieved when semen is frozen in the presence of 
The same approach has now been extended 
to the tissues of the gonads themselves. In addition 
to several communications on the practical applica- 
tion of glycerol in low-temperature storage of bull 
semen, two papers dealt with the broader physiological 
aspects of cellular damage resulting from freezing 
and with the principles underlying the ability of 
gametes and grafted gonadal tissues to survive in the 
frozen state. Yet another line along which progress 
in sperm physiology is being vigorously pursued is 
the biochemistry of semen. This was quite obvious 
from the large number of contributions on such 
problems as the incorporation of radioactive elements 
into the male gamete, the relation of respiration 
and fructolysis to sperm motility, the function 
of seminal hyaluronidase, and the role of mineral 
constituents in semen, particularly that of potassium 
ios which, judging from no less than _ three 
independent studies, play an important, hitherto 
largely disregarded, function in eliciting sperm 
movements. 

One of the outstanding problems in reproductive 
physiology concerns the mechanism which enables 
the spermatozoa to traverse the female reproductive 
tract before reaching the site of fertilization, and in 
this connexion much work has been carried out in 
recent years on the metabolic processes associated 





' with sperm movements. An important aspect of that 


research is the elaboration of methods for measuring 
sperm motility. Several valuable methods have been 
evolved in recent years; but there is still room for 
new objective and quantitative procedures. At least 
one more such technique was reported upon at the 
Congress, involving the use of a photo-electric cell 
for registering the movements of single spermatozoa. 
Strong evidence, however, is steadily accumulating 
which indicates that apart from motility inherent in 
the sperm cells, there are other factors which facilitate 
Sperm transport in the female reproductive tract. 
There is much to show that spermatozoa do not 
depend entirely upon their own motility but are, in 
addition, propelled, as it were, by the concomitant 
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contractions of the uterus. These uterine movements, 
judging from papers presented at the Congress, are 
dependent on the co-ordinated action of the neuro- 
hypophysis and hypothalamus. Another phenomenon 
frequently discussed during the Congress was the 
so-called sperm-capacitation, which appears to depend 
on certain peculiar, but as yet poorly understood, 
changes taking place in spermatozoa before they 
reach the site of fertilization, and enhancing the 
fertilizing capacity of the sperm cells. 

Whereas the advanced stages of gestation have 
long been the target of choice for physiological 
research, data on the mammalian egg and the pre- 
implantation or near-implantation phases of mam- 
malian pregnancy continued to be rather scarce 
until recently. However, now that methods for the 
transfer of mammalian eggs from a donor to a 
recipient have been greatly improved upon, it is 
possible to apply these techniques to the study of 
fertility and the development of normal and abnormal 
ova in the female reproductive tract. Several speakers 
dealt at some length with the manifold aspects of 
the technique of egg transplantation, chiefly in the 
sheep and the rabbit. Research in this field seems 
to concentrate largely on perfecting the existing 
means for preservation of mammalian eggs in vitro, 
and the elaboration of new techniques which would 
dispense with the need for laparotomy during the 
transfer of eggs. Results of fruitful research on the 
physiology of the mammalian egg were presented to 
the Congress in several communications, some of 
which dealt with the biochemical relationship between 
the early embryo and the uterine environment, 
whereas others described measurements of oxygen 
uptake by rabbit ova at different stages of develop- 
ment. Varied aspects of reproductive physiology 
covered by speakers included also attempts at 
determining the content of oxygen in the Fallopian 
tubes of the rabbit, and new findings on certain 
rheological and spectrophotometric properties of 
secretions collected from the female reproductive 
tract. 

A large group of papers presented at the Congress 
dealt with the nutritional and hormonal aspects of 
animal reproduction. Several authors pointed out 
that the two principal functions of the male and 
female gonad, namely, the gametogenic and endocrine 
activity, are by no means equally sensitive to a given 
nutritional deficiency, and that in many instances, 
particularly where certain vitamins, proteins and 
minerals are concerned, the hormonal function of the 
gonads is affected earlier than gametogenesis. Much 
useful information on the role of nutrition and 
hormones in reproduction has been forthcoming from 
studies of monozygous twins. Two new chemical 
methods of tackling the problem of malnutrition in 
reproduction were communicated : one based on the 
analysis of semen collected from twin bulls, for the 
assessment of nutritional factors which control the 
secretory activity of male accessory organs; the other 
involving the analysis of the mineral content of hair 
samples taken from the poll region of cattle to serve 
as an indicator test for an early diagnosis of certain 
mineral deficiencies. 

Among clinical problems fully discussed at the 
Congress, two received particular attention, judging 
from numerous communications, namely, the dele- 
terious effect of certain infections (brucellosis, Vibrio 
foetus, Trichomonas foetus) on animal reproduction, 
and the occurrence of genital malformations as a 
cause of infertility. T. Mann 
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URFACE physics has not usually been thought of 

«J as a particularly exact science. The experimental 
difficulties in obtaining meaningful measurements 
under well-controlled chemical conditions, and the 
theoretical difficulties of proceeding beyond a mere 
thermodynamical description to an atomistic, 
quantum-mechanical one, have alike tended to keep 
surface physics on the by-ways of science. It is, 
nevertheless, a field which is of growing importance, 
in physical science, in biological science and in tech- 
nology. A measure of the progress recently gained 
may be gathered from the scope of a conference on 
the “‘Physics of Semiconductor Surfaces’, held in 
Philadelphia last June. The conference, which was 
sponsored by the Office of Naval Research, Lincoln 
Laboratories, and the University of Pennsylvania, 
included representatives from Canada, France, Ger- 
many, Great Britain and the Netherlands, as well as 
the United States. Although much of the conference 
was devoted to the surfaces of silicon and germanium, 
there were contributions from chemists in the fields 
of oxidation and catalysis. The papers presented at 
this conference are to be published in book form in 
the near future by the University of Pennsylvania 
Press. In the meantime, a brief review of the con- 
ference, and a-few comments on one or two of the 
papers—picked almost at random—will be given in 
this short account. 

Two things have helped to promote progress in 
surface physics during the past ten years. One is the 
development of techniques for carrying out experi- 
ments in ultra-high vacuum. An atomically clean 
surface, kept in a vacuum of 10-!° mm. of mercury, 
should have a monolayer adsorption time of several 
hours—long enough to perform detailed measure- 
ments on it. The other stimulus—and the one more 
immediately responsible for the promotion of the 
Philadelphia conference—has come from the inven- 
tion of the transistor and, with it, the availability of 
germanium and silicon in a state of very high purity. 
This means that one can now carry out experiments 
on a surface system in which it is possible to change 
the electrochemical potentials of holes and electrons 
at will by known amounts. It also means that, 
because the surface space-charge region extends 
relatively far into the semiconductor, the several 
contributions to the overall variation of electrostatic 
potential across the interface may each be determined 
quantitatively. The ability to distinguish the different 
parts of the surface dipole has hitherto been lacking 
in the analysis of solid—gas surface systems, although 
there is a rough analogue in electrochemistry, in the 
measurement of zeta potentials. The material 
presented at the conference affords a good illustration 
of these developments. 

Many of the papers dealt with surfaces of ger- 
manium and silicon, as prepared by etching and 
maintaining in some gaseous environment. Here the 
physicist can make detailed measurements on the 
positions of electronic energy-levels associated with 
the surface, and of transition probabilities between 
these levels and the interior of the semiconductor. 
The physicist distinguishes between ‘fast’ and ‘slow’ 
states. The ‘fast’ states, characterized by relaxation 
times of less than a microsecond, must be associated 
with the actual germanium or silicon surface; the 
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second or longer and, in the present state of know. 
ledge, are imagined to be associated with the oxide 
laver. Several papers gave quantitative information 
on the distribution of the ‘fast’ states in the forbidden 
energy gap, and on the capture cross-sections for 
these states. The most valuable experimental tools 
here are the effects of applying a high electric field 
in a direction normal to the surface, and of illumin. 
ating it. Other papers dealt with the ‘slow’ states 
and the probable connexion between these states and 
(1/f) noise. 

All these experiments suffer from the drawback 
that the chemical constitution of the surface region 
is almost completely unknown, and largely uncon. 
trollable. Many workers have therefore tackled the 
problem of carrying out similar measurements on an 
atomically clean surface, and then allowing various 
impurities to be deposited upon it, so that the effect 
of each one may be studied. P. Handler reviewed 
the experimental results obtained by the Farnsworth 
technique of ion bombardment and annealing in 
ultra-high vacuum. The most outstanding conclusion 
here is the unexpectedly high surface conductivity 
found after the surface has been prepared in this 
way. It was generally agreed that the Farnsworth 


surface is p-type, becoming less so as the surface is / 


exposed to reasonable amounts of oxygen. There is 
quite good agreement between the findings of the 
various research teams working in this field. These 
facts, if they do indeed refer to the properties of an 
atomically clean surface, are of the highest import- 
ance, because this is the only case so far for which it 
has been possible to give anything approaching a 
respectable theoretical discussion. The theory of 
surface states was discussed by C. Herring, who 
directed attention to the Tamm and Shockley 
states associated with a perfect semiconductor- 
vacuum interface, and to the various kinds of 
level arising from surface impurities and imper- 
fections. 

Turning to matters of chemical interest, there was 
an excellent series of papers on the electronic aspects 
of catalysis. K. Hauffe discussed his work on the 
effects of the surface space-charge region on catalysis 
at semiconductor surfaces. G. M. Schwab presented 
a solection of experimental results, some of them 
obtained with germanium—which, he said, is not a 
very good catalyst, but illustrates the consequences 
of the theory quite nicely. The final session of the 
conference was devoted to surface oxidation, including 
a discussion of nucleation effects, by N. Cabrera, and 
several papers on the surface oxidation of germanium 
under various conditions. 

The general level of the papers and discussions was 
exceptionally high, and most people seemed to feel 
that both the formal and the informal activities at 
the conference were profitable and _ stimulating. 
Surface physics is in a very exciting state of growth 
at the moment, and, if the purist views the current 
heavy emphasis on silicon and germanium with 4 
somewhat jaundiced eye, he may take comfort in the 
expectation that the techniques and understanding 
developed with these materials will be of direct 
usefulness in the study of other surface systems. 

C. G. B. GARRETT 


‘slow’ states have relaxation times of the order of a 
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Prof. E. J. Friedmann 


Pror. ERNST JOSEF FRIEDMANN died in Cambridge 
on July 19 at the age of seventy-eight ; he was 
working in his laboratory on the previous day. Born 
in Berlin and educated at the College Royal Frangais, 
he studied at the Universities of Freiburg im Breisgau, 
Berlin, Wiirzburg, Leipzig and Strasbourg, and took 
the degrees of Ph.D. in 1902 and M.D. in 1905 at 
Strasbourg. During 1905-7 he was a member of the 
staff of the Institute of Physiological Chemistry in 
the University of Strasbourg. There he worked under 


Prof. Franz Hofmeister, to whose influence he 
attributed much of the suceess of his career and 
in whose laboratory he acquired his characteristic 
meticulous care in all matters of practical technique 


in the highest tradition of the German school. In 
1907 he went to Berlin as head of the Department of 
Physiological Chemistry at the First Medical Clinic 
of the Charité, with the title of professor in the 
Medical Faculty of the University. During the 
First World War, he directed (1915-18) the Bact- 
eriological Laboratory of the German Army in 
Brussels. In 1930, he went to Moscow as professor 
of biochemistry but left after six weeks. He then 
went to Basle and worked at the Institute of Physi- 
ological Chemistry of the University. 

In 1932 Friedmann came to Britain to work in the 
Department of Biochemistry in Cambridge with 
Sir Frederick Gowland Hopkins. Shortly afterwards 
his wife was taken seriously ill and died after a long 
illness, during which everyone was most impressed 
by his devotion to her. He remained in Cambridge 
not only because the political conditions in Germany 
made it impossible for him to return, but also 
because he had found a congenial atmosphere in 
Cambridge where Sir Frederick Gowland Hopkins 
had befriended him and encouraged him to continue 
to work in his Department. In 1941 he joined a 
research team engaged in work of national importance 
for the Agricultural Research Council. In 1946 he 
came to the Department of Radiotherapeutics of the 
University of Cambridge, where he worked until his 
death. 

Friedmann’s first paper was published in 1900 and 
he continued active research from then until the end 
of his life. Many of his papers are now classical, 
including two papers, “Uber die Konstitution des 
Cystins” (Bet. chem. Physiologie u. Pathologie, 3, 
1-46 ; 1902), and “‘Die Konstitution des Adrenalins’’, 
(Bei. chem. Physiologie u. Pathologie, 8, 95-120; 
1906). He then wrote a series of twenty-five papers 
under the general title ‘““Zur Kenntnis des Abbaues 
der Karbonséure im Tierkérper” published between 
1908 and 1914 in the Beitrdge zur chemischen Phy- 
siologie u. Pathologie, which during this time became 
the Biochemische Zeitschrift. Among his other earlier 
papers, Dr. Friedmann regarded as the most impor- 
tant those dealing with the constitution of mercapturic 
acids, the synthesis of isoleucine, the synthesis of 
surinamine and the formation of ketone bodies. 

In Cambridge he started to publish papers on the 
chemistry of cestrogenic substances. The first of 
these was a letter in Nature (135, 622; 1935). At 
the same time his interest in sulphydryl compounds 
first appeared. His book entitled ‘“‘Sterols and 
Related Compounds” arose from three lectures which 
he had given at the Institute of Biochemistry in 
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Cambridge and was published in 1937. These lectures 
and the book had a great influence. 

It was characteristic that Friedmann always kepi 
in touch with the most recent work and modern 
approach and methods, as exemplified by his studies 
of radioactive organic bromo-compounds published 
in collaboration with A. K. Solomon and N. T. 
Werthessen in 1939. At that comparatively early 
stage he had already perfected methods for labelling 
organic compounds with radioactive halogens and 
advocated their use in biological research. Since 
1946 he has published an interesting series of papers 
on anti-mitotic agents, particularly of the quinone 
series, which as a rule were tested on tissue culture. 
These papers were mainly written in collaboration 
with Mrs. I. Simon-Reuss and Dr. D. H. Marrian. 

Most of us knew him only after he came to Cam- 
bridge ; but we soon saw in him not only a great 
scientist but also a man of wide cultural background. 
Brought up in Berlin as the son of a wealthy banker 
during an era which was famous for its gracious 
living, he had a great appreciation of beautiful 
things. His main interests, outside his work, were 
books, antique furniture and Chinese art, and 
concerning these he had a tremendous fund of 
knowledge. He also liked to read detective stories 
when he felt too tired to work at night. Life had 
dealt him disappointments, but he never complained 
and never became embittered. His old-world courtesy 
was one of his most charming assets. He was always 
especially kind to younger workers, and never hesi- 
tated to spend a great deal of time discussing their 
work and helping them with their problems from 
his vast experience and enormous knowledge. He 
died in harness and, to judge by the vast amount of 
unpublished experimental data which he left, as 
active as ever. He leaves a host of friends who will 
cherish his memory. J. S. MrrcHELn 


Mr. T. D. Bourdillon 


THomas DuncAN BouRDILLON met his death on 
July 29 while climbing in the Swiss Alps. He had 
established a world-wide reputation both for his 
skill as a mountaineer and his more specialized 
achievements in the art of rock climbing. Through 
the writings of others he became well known to the 
general public as a member of several Himalayan 
expeditions, of which the last was the successful one 
led by Sir John Hunt in 1953. His contribution to 
this success lay not only in his inclusion as one of 
the strongest members of the climbing party, but 
also in his preparatory researches and development 
work on the oxygen equipment used, which has been 
described in the Proceedings of the Royal Society, B, 
143, and in the Alpine Journal, 59. 

From Gresham’s School, Holt, Bourdillon went up 
to Balliol College, Oxford, in 1942, and was in 
residence there until June 1944, at which time he 
joined the Army. From then until April 1948 he 
served in Greece and Egypt, and returned to Oxford 
in October 1948, where he read the honours course 
in physics and received his degree in June 1950. On 
coming down from Oxford he joined the Ministry of 
Supply and was appointed as an experimental officer 
to the Royal Aircraft Establishment, Westcott, where 
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he worked on problems connected with rocket 
propulsion. 

During 1951, 1952 and 1953, he was given leave of 
absence, to participate in the two preparatory Hima- 
layan Expeditions which culminated in the successful 
one in 1953. Since that time he has been engaged 
fully on his rocket work and has made a notable con- 
tribution to our understanding of the phenomena of 
combustion of solid propellants. Although primarily 
a skilled experimental physicist, he possessed con- 
siderable practical engineering ability which stood 
him in good stead when acting as project officer 
responsible for the overall development of particular 
rocket motors. His work at Westcott portrays those 
innate characteristics which were so ably demon- 
strated in his mountaineering achievements, namely, 
scrupulous attention to detail, careful deduction and 
intellectual honesty. 

No doubt Bourdillon will be remembered as a 
mountaineer first and foremost; but among his 
colleagues at Westcott there will remain the respect 
for a man of great personal integrity and a genuine 
modesty. 

He leaves a widow, Jennifer, who shared fully his 
interests in mountaineering, and two young children. 
J. E. P. DUNNING 


Mr. and Mrs. John Nicol 


Mr. JoHN NIcoL, officer-in-charge of the Ibadan 
Sub-station of the West African Cocoa Research 
Institute, died from injuries received in the air 
disaster at Kano, Northern Nigeria, on June 24 ; his 
wife, Mrs. Bessie Nicol, was killed instantly. They 
were travelling on leave and to a re-union with their 
only child, Sheila, who is at school in Scotland. 

The details of Nicol’s complete career at present 
available to his colleagues in West Africa are meagre ; 


NATURE 








August 25, 1956 = vou. 178 


but records reveal that he was born in 1911 and he 
graduated at the University of Aberdeen with a 
B.Sc. degree in forestry. After working for some 
years with the Department of Scientific and Indus. 
trial Research in the United Kingdom on the pests 
of stored products, he came out to the West African 
Cocoa Research Institute, Gold Coast, a few weeks 
after its inception in 1944. He was afterwards pro. 
moted to senior entomologist and was posted as 
officer-in-charge of the sub-station in Nigeria of the 
Institute in December 1954. 

John Nicol’s early work in West Africa was con- 
cerned with measures for the control of cacao capsids. 
Later, he became associated with trials concerned 
with the possibilities for controlling the spread of 
cacao swollen shoot virus by attack on the mealybug 
vectors with systemic insecticides. 

As a founder member of the staff, John Nicol had 
much to do with fostering the social life at Tafo, and 
with these activities, later extended to Ibadan, Bessie 
Nicol must be closely identified. The construction 
of the club, the tennis courts and the golf course 
(the latter being coupled with a malaria-control 
project) were all, in considerable measure, due to 
his enthusiasm. 

‘Nick’, as he was widely known, was a talented 
photographer, his ability being recognized by election 
to the associateship of the Royal Photographic 
Society. Many of his photographs of cacao, its pests 
and its diseases have been published in technical 
papers by himself or his colleagues. 

As officer-in-charge of the Ibadan Sub-station, 
John Nicol was faced with many difficulties. His 
gift for making friends and marshalling facts into 
convincing arguments enabled him to make con- 
siderable progress in establishing and equipping a 
new laboratory and staff accommodation. His un- 
timely death is a severe blow to the progress of cacao 
research in Nigeria. JAMES LAMB 


NEWS and VIEWS 


Physical Chemistry in the University of Sydney : 


Prof. A. E. Alexander 


Pror. A. E. ALEXANDER has been appointed pro- 
fessor of physical chemistry in the University of 
Sydney. Prof. Alexander was educated in the 
Universities of Reading and Cambridge. He began 
research in Cambridge in association with Sir Eric 
Rideal and quickly became well known for his con- 
tributions to surface and colloid chemistry. During 
1939 he worked with Prof. T. Teorell, of Upsala, 
with a Rockefeller travelling fellowship. On his 
return to Cambridge he became a Fellow of King’s 
College and, in 1944, assistant director of research in 
the School of Colloid Science. Prof. Alexander went 
to Sydney in 1949 as the foundation professor and 
head of the School of Applied Chemistry in the New 
South Wales University of Technology, in which he 
is now dean of the Faculty of Science. He has taken 
a full part in the scientific life of Australia, having 
been president of the New Scuth Wales Branch of 
the Royal Australian Chemical Institute, and of the 
Sydney University Chemical Society. He is a trustee 
of the Australian and New Zealand Association for 
the Advancement of Science, which selected him as 
the Liversidge Lecturer for 1954, and one of the two 
representatives in Australia of the Chemical Society 





of London. He has established excellent relations 
with the Commonwealth Scientific and Industrial 
Research Organization and Australian chemical 
industry. Prof. Alexander’s many research papers 
and books on surface and colloidal science have 
brought him well-deserved international recognition. 
His present range of scientific interests—the pure 
physical chemistry of problems underlying various 
biological actions—will add welcome strength to the 
University of Sydney. 


Electronics in Armament Research and Develop- 
ment : Mr. E. W. Chivers 


Mr. E. W. Cutvers, who has been appointed 
principal superintendent of the Electronics Division 
of the Armament Research and Development Estab- 
lishment, graduated in physics (special) with honours 
in 1927 at Queen Mary College, London. After a 
short period of postgraduate research, he entered 
Government service in 1928 and went to the Research 
Department, Woolwich, where he was engaged on 
acoustical research in connexion with sound ranging. 
In 1931 he was transferred to the Searchlight Depart- 
ment at the Air Defence Experimental Establishment, 
Biggin Hill. His work there was concerned with 
physical problems associated with searchlights and 
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their use, later extending to problems of searchlight 
design and automatic control. In 1940 he was trans- 
ferred with the remainder of the Biggin Hill Estab- 
lishment to Christchurch to join with the Army radar 
group which had been transferred from Bawdsey. 
There he became leader of the team responsible for 
the application of radar to the control of searchlights, 
the introduction of which into the Services made such 
a great improvement in searchlight operation. He 
continued in radar work when the Establishment (by 
then the Radar Research and Development Estab- 
lishment) was transferred to Malvern, and was 
concerned with a number of Army radar projects 
throughout the War. In 1953, when the Radar 
Research and Development Establishment and the 
Telecommunication Research Establishment were 
combined as the Radar Research Establishment, he 
was promoted to deputy chief scientific officer and 
became head of the division responsible for ground 
radar for both the Army and the Royal Air Force. 
In 1954 he was appointed director of atomic weapons 
(development and production) at the Ministry of 
Supply Headquarters. 


Reactor Conference at Harwell 


THE United Kingdom Atomic Energy Authority 
announces that a conference at Harwell will be held 
on November 30, at which its programme of research 
on advanced types of nuclear power reactor systems 
will be explained to representatives of British industry, 
and at which the salient features of the particular 
systems which have been chosen for investigation will 
be described. Accommodation will be available for 
about two hundred representatives from industry. 
Requests for further details and for reservations 
should be made to the Director (Industrial Col- 
laboration Office), Atomic Energy Research Estab- 
lishment, Harwell, Nr. Didcot, Berks, not later than 
August 31. The Authority intends that following this 
conference British firms wishing to do so may be kept 
informed of the general progress of work on these 
reactor systems. The information will be supplied at 
an annual conference on each system. Application 
for admission to this scheme should be made to the 
Industrial Collaboration Office at Harwell, from which 
further details may be obtained. 


Medical School at the 
Rhodesia and Nyasaland 
THE University College of Rhodesia and Nyasaland 

has appointed a planning committee to advise the 

College on the establishment of a medical school, and 

the committee will make a preliminary visit to the 

Federation of Rhodesia and Nyasaland next January. 

The committee’s terms of reference are: ‘“To advise 

the University College of Rhodesia and Nyasaland 

on the desirability and practicability of establishing 

a medical school as an integral part of the College ; 

to prepare proposals for the training curriculum, 

postgraduate training, the research facilities, the 
buildings, equipment and staffing required, including 
those required for a suitable teaching hospital and 
other centres for clinical facilities; to prepare 
estimates of the capital and recurrent costs involved 
and a phased time-table for development ; and to 
make any other proposals and suggestions for the 
development of medical education and research under 
the auspices of the College’. The members of the 
committee are as follows: L. Farrer-Brown, director 
of the Nuffield Foundation (chairman); Prof. W. 
Melville Arnott, William Withering professor of Medi- 


University College of 
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cine, University of Birmingham ; Prof. T. H. Davey, 
Middlemass Hunt professor of tropical hygiene, 
University of Liverpool ; Prof. A. D. M. Greenfield, 
Dunville professor of physiology, The Queen’s 
University of Belfast ; Prof. P. B. Medawar, Jodrell 
professor of zoology, University College, London’; 
Prof. R. Milnes Walker, professor of surgery, Univer- 
sity of Bristol; and the Hon. Honor M. V. Smith, 
May reader in medicine, University of Oxford. 


University Foundation of Brussels : 
1954-55 


THE thirty-fifth annual report of the University 
Foundation of Belgium, covering the year 1954-55 
(pp. 153. Bruxelles: Fondation Universitaire), 
records that the Foundation made grants to 242 
first-year students (of whom 45 were women), 561 to 
students in their second or subsequent years (105 
women) and 971 grants were renewed (163 women). 
Of these grants, which totalled 5,843,000 francs, the 
great majority were at the Universities of Brussels 
(308), Ghent (331), Liége (269) or Louvain (653), the 
remainder being distributed among some fourteen 
other institutions, and all but thirty-six were for 
3,000 francs. Students of medicine (469) received the 
largest number of grants, the next being engineering 
(253), philosophy and letters (242), science (241), 
commercial sciences, economics and finance (171) and 
law (165). Over the period 1930-55, 81 per cent of 
the grants were totally reimbursed. Some travel 
grants were awarded in 1954-55, and subsidies for 
scientific works and periodicals amounted to 1,984,000 
francs, of which 1,559,500 francs was for periodicals. 
Subsidies to scientific or university associations 
amounted to 541,000 francs, and the report includes 
a list of institutions with which the Foundation has 
arranged the exchange of publications during the 
academic year and also a list of periodicals of which 
the Foundation has guaranteed a regular service to 
the scientific libraries of Belgium. In addition, 
statistics are included for the universities and high 
schools of Belgium. The number of students was 
38,498, compared with 35,689 in 1953-54, and of 
these, 22,299 were pursuing courses in ancient 
humanities and 16,199 courses in modern humanities. 
Only 1,789 men and 646 women were taking science 
courses, 5,657 men and 1,152 women taking medicine 
or pharmacy, and 2,621 men and 20 women taking 
applied science, arts or manufactures. 


Report for 


Natural Resources, Food and Population in Inter- 

Tropical Africa 

THE International Geographical Union has pub- 
lished, under the title ‘“National Resources, Food and 
Population in Inter-Tropical Africa’, a report of a 
symposium held at Makerere College, Kampala, 
during September 10-17, 1955, with the financial 
support of the United Nations Educational Scientific 
and Cultural Organization (pp. 104. Bude: Geo- 
graphical Publications, Ltd.; also Department of 
Geography, Makerere College, P.O. Box 262, Kampala, 
Uganda, 1956; 5s.). The president of the Union, 
Prof. L. Dudley Stamp, explains in a foreword that 
the symposium was designed to bring together 
workers in one of the major under-developed regions 
of the world and to concentrate on a study of the 
problems of the region. The report outlines the 
programme and gives the membership of the sym- 
posium, as well as summaries of the twenty-one 
papers read, but not of the discussions. These papers 
include a geographical appraisal of Buganda, by Prof. 
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S. J. K. Baker; Prof. L. D. Stamp’s account of 
the World Land Use Survey in relation to inter- 
tropical Africa; land use surveys in the Sudan 
(Prof. J. H. G. Lebon); the physiography of south- 
central Uganda (J. W. Pallister); Kampala: plan- 
ning background (H. Kendall) ; the division pattern 
of African agriculture in the Nyanza Province of 
Kenya (H. Fearn) ; the moisture resources of Nigeria 
and their utilization (Prof. B. J. Garnier) ; the strip 
fields of Southern Nigeria (W. B. Morgan); some 
aspects of food production in the Gold Coast (H. P. 
White) ; two types of agriculture in West Africa : 
their importance from the point of view of utilization 
of the soil (Prof. O. Ribeiro) ; the population of the 
Gold Coast (T. E. Hilton) ; population patterns and 
migrations in Sokoto Province, Northern Nigeria 
{R. M. Prothero); some aspects of irrigated agri- 
culture in the Northern Province of the Sudan 
(Ahmed El-Sayed Osman); and the functional 
classification of settlements (Prof. M. Boesch). The 
symposium provided an invaluable opportunity for 
exchange of views and experiences of workers in 
contrasted parts of tropical Africa, and Prof. Stamp 
pays a warm tribute to the contribution which the 
work of Prof. 8S. J. K. Baker and his staff in the 
Department of Geography at Makerere College made 
to the success of the meeting. 


Handbook on the International 

Publications 

THE second edition of the “Handbook on the 
International Exchange of Publications’’, edited and 
revised by Dr. Gisela von Busse, with the collabora- 
tion of Dr. H. Werhahn (pp. 5707. Paris: Unesco, 
1956. 1,800 fr.; 36s.; 7 dollars), differs considerably 
from the arrangement and lay-out of the edition 
distributed in 1952. All addresses and references are 
now grouped in Part 2, which is in two sections, the 
first listing exchange offers of international organ- 
izations and the second outlining national exchange 
activities in eighty-four countries and thirty-seven 
territories. This section is arranged in the form of a 
directory and has been brought up to date as far as 
1954 where the information was available. In both 
these sections entries are in English, French and 
Spanish, but Part 1 of the handbook is printed 
separately in English, French and Spanish. The first 
two chapters of this part describe the different forms 
of exchange and the way they are handled, including 
new sections on the publications of international 
organizations and on the exchange of the Organization 
for European Economic Co-operation. The third 
chapter, dealing with conventions and agreements 
for the exchange of publications, includes select lists 
of recent bilateral agreements for the exchange of 
official publications and of recent bilateral cultural 
agreements containing clauses referring to the dis- 
tribution or exchange of publications. Like the 
fourth chapter, dealing with transport and customs, 
it essentially brings up to date the chapter in the 
first edition dealing with this subject. The lively 
demand for the first edition has shown that the 
handbook meets a real demand, and in its new form 
it should meet that demand even more effectively. 


Exchange of 


The Acquisition of Industrial Skills 


EXPERIMENTS by W. D. Seymour on the acquisition 
of skills by operatives using capstan lathes showed 
that significantly better results were obtained with a 
part method of training only when the task con- 
tained elements which were perceptually stringent. 
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Further experiments have now been devised to show 
whether such improved results arose from the use of 
the ‘progressive part’ method or whether equally 
good results would be achieved by merely isolating 
the perceptually stringent elements and training 
these before the whole task was attempted (Occuya- 
tional Psychol., 30, No. 2; April 1956). The learners 
were six boys and nine girls aged between 15} and 
18 years; all, except one, came from secondary 
modern schools. None had previous experience of 
the job chosen for the researches. They were separated 
at random into three groups, each of which was 
taught in a different way. One was shown the whole 
series of operations on a capstan lathe and then 
practised it as a whole until it could be carried out 
correctly in a given time. Another group, spending 
the same total time on learning and practising, did 
not tackle all the operations until it had practised 
first one and then a second particularly difficult 
operation, and could do each quickly and correctly 
in isolation. The third group, having the same ti:ne 
to learn, practised each operation separately, then 
combinations of some of the operations and finally 
the whole series. The first group was found to learn 
more slowly than the others; but there was no 
great difference in the time taken by the second and 
third groups. These results provide further evidence 
that the primary difficulty in acquiring speed skills 
in industrial tasks lies in the perceptual rather than 
the motor field. 


Early Paleolithic Sites of Markkleeberg, 

Leipzig 

A PUBLICATION by the American Philosophical 
Society on “The Lower Paleolithic Site of Markklee- 
berg and other Comparable Localities near Leipzig” 
(Trans. Amer. Phil. Soc., New Series, 45, Pt. 6 (1955) ; 
pp. 509-688 ; 2 dollars), by Rudolf Grahmann, is an 
account of the early Palzolithic sites of Markklee- 
berg that is of especial importance as the collections 
on which it is based were largely destroyed during 
the Second World War. One can no longer consider 
cultures as universal, even those occurring as early 
as Lower Palzolithic times. Already there were 
provinces where different cultures existed, and a 
different succession came about. The coup de poing 
culture, for example, occurs from South Africa to 
Western Europe, but scarcely exists east of the 
Rhine, where its place is taken by various cultures 
the tools of which were made from flakes instead of 
from cores. It is a commonplace that every generation 
likes to disprove the ideas of their forbears, and the 
Rhine frontier hypothesis has been recently criticized; 
but the present publication entirely backs it up. 
Only one coup de poing has been found among 
thousands of tools, and it was so poorly fashioned 
(judging by the illustration) as to be scarcely worthy 
of the name. All the tools found were made on 
flakes, and the industries are to be classed as flake- 
tool industries. Rudolf Grahmann comes to the 
conclusion that, geologically speaking, the industries 
that have been found date to the Mindel—Riss and to 
the Riss—-Wiirm interglaciations. The earlier of these 
may well be the period of the famous Mauer jaw. 
Almost all the artefacts found are made from Baltic 
flint transported to the Leipzig region by the Mindel 
ice. Some of the material is grey and some of it black. 
The collections are classified, and a number of distinct 
types of tools and flakes distinguished. Abouié half 
the publication is devoted to descriptions and to the 
illustrations, which are well drawn and give an 
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excellent impression of the industries. The author is 
to be congratulated, and Dr. Hallam L. Movius, jun., 
who edited it, and the American Philosophical 
Society are to be thanked for the production of a 
very important publication which fills a gap in our 
knowledge of early Paleolithic cultures in the Leipzig 
region. 


A Barking Crayfish 


An unusual example of a ‘barking’ crayfish has 
been reported from Newcastle, Australia (Austral. 
Mus. Mag., 12, No. 2). Only one other example 
of the species (Linuparus trigonus) had previously 
been recognized around the Australian coastline ; 
that specimen was also collected in seas adjoining 
the temperate eastern quarter of the continent and 
as recently as 1949. Both occurrences are surprise 
distributions of a crayfish which belongs to the 
Japanese seas. The strange noise made by the species 
has probably passed unnoticed until it was heard by 
Athol D’Ombrain as a harsh, grating noise. Its 
source was not located until some time after the 
death of the Newcastle specimen. Finally it was 
traced to the inner angles of the heavy basal joints 
of the stubby antennz, immediately in front of the 
eyes. Here there are two smooth-lined cavities which 
enclose and bear upon a pair of highly polished 
bosses when the antennz assemblage is thrown back- 
wards over the head. Even after death a semblance 
of this friction-produced sound could readily be 
achieved by hand manipulation. The purpose of the 
‘barking’ is not clear. 


Zoological Nomenclature 


THE International Commission on Zoological 
Nomenclature gives notice that as from December 
26, 1956, it will start voting on the following cases 
involving the possible use of its plenary powers for 
the purposes specified against each entry. Full 
details are given in the Bulletin of: Zoological Nomen- 
clature (12, Pt. 3): (1) Lepidurus Leach, 1819, 
validation ; Triops Schrank, 1803, determination of 
gender and designation of type species for (Cl. 
Crustacea, Order Decapoda) ; (2) Apodinae Hartert, 
1897, (Cl. Aves), validation ; (3) volvulus (emend. of 
volvulas) (Filaria), validation of, as from Leuckart, 
[1892] (Cl. Nematoda); (4) Asaphus Brongniart, 
1822, validation of and designation of type species 
for; cornigerus Schlotheim, 1820 (Trilobites), sup- 
pression (Cl. Trilobita). Comments should be sent as 
soon as possible to Francis Hemming, Secretary to 
the Commission, 28 Park Village East, Regent’s Park, 
London, N.W.1. 


Cytogenetics and Breeding of Sugar-Cane 


THE improvement of sugar-cane (Saccharum offic- 
inarum) by breeding and selection is of comparatively 
recent origin. Much work, however, is now going on 
in different tropical regions. T. 8S. Raghavan (Proc. 
Indian Acad. Sci., 43, B, 2, 100; 1956) has pointed 
out that although the main aim in breeding work is 
to obtain high-yielding commercial cane, breeding 
for resistance to diseases is of great importance in 
some regions. Hybridization of different species of 
Saccharum, and sometimes of different related genera, 
has been necessary to obtain strains well suited to 
the needs of different regions. Where cane develops 
under favourable conditions, the noble (S. officinarum) 
and highly nobilized varieties have given good results 
as parents, while in less favourable areas S. spon- 
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taneum and S. barberi have given more satisfaction. 
At Coimbatore, S. spontaneum, and in Florida S. 
robustum, have proved of value in breeding pro- 
grammes. Important intergeneric crosses are those 
with bamboo and Sorghum. Sugar-cane as a breeding 
material is fundamentally different from other com- 
mercial crops. It is a highly heterozygous polyploid 
complex with a large reserve of lethal genes which, 
especially in S. officinarum, are responsible for there 
being practically no survivals in the selfed progeny. 
It is only clonal propagation that has made *+ survive. 
Arising mainly out of its genetical impurit’ and high 
allopolyploidy, no prediction can be maaw as to the 
nature of the progeny to be expected in a cross. The 
high heterozygosity of the chromosomal material of 
both the parents renders odds against anticipating 
any desired combination. The occurrence of partheno- 
genesis and of chromosome elimination has raised 
new issues which are now recognized in the cyto- 
genetic approach to practical problems. Lists of 
crosses and of parental and hybrid chromosome 
numbers are given. 


Use of Silage in British Agriculture 


FERMENTED green fodder has now come to be 
recognized as a valuable supplement to the traditional 
roots and hay for winter feeding of cattle. It also 
fits in admirably with the present-day intensification 
in Britain of grassland management based on in- 
creased use of fertilizer. It is therefore important 
that the facts concerning silage making and use 
should be brought thoroughly up to date and pre- 
sented in a clear practical manner together with just 
enough of the theory to make the rules compre- 
hensible. This task has been admirably carried out 
by a group of officers of the National Agricultural 
Advisory Service and published as a revision (the 
seventh) of Bulletin No. 37, “Silage’’, of the Ministry 
of Agriculture (pp. 58 +4 plates. London: H.M.S.O., 
1956. 38. net). Silage, properly made, has a feeding 
value about twice that of roots and rather more 
than that of hay, reckoned on a starch-equivalent 
basis. It is readily eaten by cattle, and fortunately 
many of the operations of growing, cutting, carting 
and making lend themselves to mechanization, an 
aspect of the subject which rightly occupies an 
important place in the treatment. Grass is not the 
only crop suitable for silage making, though it is the 
most important ; the use of arable crops, including 
by-products such as sugar-beet tops, is dealt with. 
The addition of extra carbohydrate as molasses to 
high-protein crops in order to secure a favourable 
fermentation is alse explained. On the national level, 
any farming practice which can reduce the expensive 
imports of concentrated feeding stuffs into Britain 
deserves official encouragement. To put the facts 
before farmers is clearly a step in the right direction. 


A Survey of Atomic Energy 


THE spring issue of Studies, the Irish quarterly 
review, contains an interesting article entitled 
“Atomic Structure and Atomic Energy’, by Prof. 
T. S. Wheeler, professor of chemistry in University 
College, Dublin, in which he gives an excellent 
summary of our present knowledge of the structure 
of the atom and the production of atomic energy. 
The component parts of the atom, isotopes, the 
relationship between matter and energy, nuclear 
fission, the uranium and plutonium bombs, nuclear 
reactors, and the British programme of nuclear 
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power are all described briefly but adequately. The 
hydrogen bomb receives rather scanty treatment. 
So many technical terms are used throughout the 
article that one would have thought the term 
‘thermonuclear reaction’ would have also been men- 
tioned. Radioisotopes and their numerous uses are 
not mentioned. The article will be most useful to 
those who are fairly well acquainted with basic 
physics and chemistry, and will serve admirably as 
basic notes for lecturers on the subject of atomic 
energy. Quotations from recent utterances of the 
Pope on the terror of atomic destruction and on the 
wonderful results of the applications of atomic energy 
in the industrial, biological and medical spheres 
preface and conclude the article, respectively. 


Production of Single Crystals of Germanium 


THE zone-melting technique employed for the pro- 
duction of metals of very high purity has been 
modified by D. C. Bennett and B. Sawyer (Bell 
System Tech. J., 637; May 1956) for the production 
of single crystals of germanium of exceptional crystal- 
line perfection and uniformity of composition. The 
apparatus as described can produce crystals up to 
6 in. long in which the average variation of resistivity 
along the length can be controlled to + 7 per cent, 
while the variation over the cross-section can be as 
low as + 3 percent. The crystals contained no grain 
boundaries or twins, and the etch-pit densities, used 
as @ measure of the number of dislocations, average 
about 1,500/sq. em., though much lower values than 
these have been obtained, the lowest as yet observed 
being 40 pits/sq. cm. The variation of composition 
as measured by the resistivity is principally due to 
variations of the volume of the liquid zone due to 
temperature fluctuations, variations in the rate of 
flow of inert gas and cracks in the unmelted charge. 
The temperature gradients at the melting and 
freezing surfaces are important, the former being 
130 deg. C./em. and the latter about 10 deg. C./em. 
The rate of growth of the crystal—that is, the rate 
of traverse of the boat through the furnace—affects 
its quality, a rate of about an inch in three 
hours being reasonable where the best results are 
required. 


National Museum of Canada: Report for 1953-54 


THE annual report for 1953-54 of the National 
Museum of Canada which has recently been published 
as Bulletin No. 136 of the Museum (pp. 122+16 
plates. Ottawa: Queen’s Printer, 1956; 1.50 
dollars) prefaces an account of the general activities 
of the year with a restatement of its main functions. 
These are: “to collect and preserve Canadian 
anthropological and natural history material of 
scientific or economic interest ; to carry out studies 
in connection with this material; and to provide 
and disseminate information regarding natural science 
and ethnology by means of exhibits, publications, 
lectures and photographs’. The illustrated report fully 
justifies the claim of the Trustees that the Museum 
is carrying out the functions for which it was founded, 
for, in addition to the usual accounts of curatorial 
work, original papers by the staff on related subjects 
are published. A new venture was initiated when a 
bronze plaque was erected by the Museum at Hogs- 
back, near Ottawa, to explain the geology of this 
interesting locality. This is the first attempt to 
mark a scientific site in Canada and could with 
advantage be followed in Great Britain. 
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Calendar Reform in India 


Tue Calendar Reform Committee, which was set 
up some years ago by the Government of India, hag 
reported on its work of examining the different 
calendars of India (pp. 280, published by the Council 
of Scientific and Industrial Research, Old Mill Road, 
New Delhi, 1955; n.p.). At the present moment, 
thirty calendars are in use in India, each of which 
differs from the others in various ways, including 
the methods of time reckoning. While these are the 
natural results of India’s past political and cultural 
history, representing to some extent political divisicns, 
now that India has attained independence uniformiiy 
in the calendar is desirable. The Gregorian calendar 
is followed by India, as it is in the greater part of 
the world ; but many countries have found that, in 
spite of its virtues, it has its defects, and the present 
report gives the results of the Committee’s recom. 
mendations, in addition to a large amount of usefiil 
information on various astronomical matters. In the 
unified national calendar, it is proposed that the 
Saka era should be used, the year 1954-55 correspond. 
ing to 1876 Saka, and a year would consist of 365 
days with the usual arrangements for leap-years. 
The first month of the year would be Caitra, which 
would contain 30 days, or 31 in leap-years, and 
Caitra 1 would correspond to March 22 in the 
Gregorian calendar, or March 21 in a leap-year. The 
months following Caitra are Vaisikha, Jyaistha, 
Asadha, Sravana, Bhadra, Asvina, Kartika, Agra- 
hayana, Pausa, Magha, Phalguna; the first three 
would contain 31 days each, the next three in order 
31, 31 and 30 days, and the next five 30 days each. 
The dates of the reformed Indian calendar would 
thus have a correspondence with the dates of the 
present Gregorian calendar, and, starting with Caitra, 
the months following in the order given above would 
correspond with April 21, May 22, June 22, July 23, 
August, 23, September 23, October 23, November 22, 
December 22, January 21 and February 20. In 
addition to recommendations for religious calendars, 
it is suggested that an “Indian Ephemeris and 
Nautical Almanac”’ should be compiled which, besides 
showing the positions of the heavenly bodies, should 
include the Indian calendar—both civil and religious 
—prepared according to the recommendations of the 
Committee. 


The Night Sky in September 


NEW moon occurs on Sept. 4d. 18h. 57m., U.T., 
and full moon on Sept. 20d. 03h. 19m. The following 
conjunctions with the Moon take place: Sept. 1d. 
12h., Venus 1° N.; Sept. 6d. 17h., Mercury 0-8° N. ; 
Sept. 10d. 07h., Saturn 2° N.; Sept. 19d. 14h., Mars 
11° 8. In addition to these conjunctions with the 
Moon, Venus is in conjunction with Pollux on Sept. 
2d. 15h., Venus being 9-5° 8S. Mercury is too close to 
the Sun for observation. Venus rises at lh. 15m., 
lh. 30m. and 2h. 00m. on September 1, 15 and 30 
respectively, and is a bright object with magnitude 
varying between —3-9 and —3-7, the visible portion 
of its illuminated disk increasing from 0-503 to 0-641; 
during this time its distance from the Earth increases 
from 57 to 86 million miles. Mars rises at 19h. 40m., 
18h. 35m. and 17h. 25m. at the beginning, middle 
and end of the month, respectively, the corresponding 
times of setting in the morning being 6h. 10m., 4h. 
50m. and 3h. 35m.; its stellar magnitude varies 
between —2-6 and —2-3 and its distance from the 
Earth is a minimum on September 7, being 35 million 
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miles and increasing to 39 million miles by September 
30. Mars is a little east of » Aquarii, and this 
opposition is particularly favourable for observers 
because it occurs near the perihelion of Mars. 
Jupiter is too close to the Sun for observation during 
the early part of the month; it rises at 4h. 10m. on 
September 30, almost two hours before the Sun, and 
is near ¢ Leonis. Saturn sets at 21h. 25m., 20h. 30m. 
and 19h. 35m. on September 1, 15 and 30, respectively, 
and is approaching 8 Scorpii during the month ; its 
stellar magnitude is 0-7, and its distance during the 
middle of the month is about 960 million miles. 
Occultations of stars brighter than magnitude 6 are 
as follows, observations being made at Greenwich 
(D and R refer to disappearance and reappearance, 
respectively): Sept. 13d. 20h. 28-8m., 29 Sgr. (D) ; 
Sept. 27d. 00h. 03-6., z' Ori. (R); Sept. 30d. 02h. 
39-5m., 60 Cne. (R). The autumnal equinox occurs 
on Sept. 23d. 02h. 


Announcements 

Tue following have been appointed to chairs in 
the newly established Medica] School in the University 
of Western Australia: Biochemistry, Prof. J. W. H. 
Lugg, professor of biochemistry in the University of 
Malaya and formerly of the University of Melbourne ; 
Physiology, Dr. W. J. Simmonds, of the Kanematsu 
Memorial Institute of Pathology, Sydney Hospital, 
and formerly lecturer in physiology in the University 
of Sydney ; and Pathology, Dr. R. E. J. ten Seldam, 
reader in physiology in the University of Sydney and 
formerly director of pathology of the Roman Catholic 
Hospitals, Eindhoven. 


In view of the diversity of the programme, both 
geographically and scientifically, of the International 
Geophysical Year, 1957-58, the bureau of the special 
committee of the International Council of Scientific 
Unions decided to appoint a@ full-time officer to assist 
in the co-ordination of the operations in order to 
ensure that the Year achieves its fullest promise. 
Vice-Admiral Sir Archibald Day, hydrographer of 
the Royal Navy during 1950-55, has been selected 
for this post of co-ordinator of operations, and he 
will have his office in Brussels alongside that, of the 
general secretary. Since his retirement, Sir Archibald, 
who is fifty-seven years old, has been on a hydro- 
graphic survey of Lake Nyasa, and the Ministry of 
Transport and Communications in the Federal 
Government of Rhodesia and Nyasaland has agreed 
to release him in order that he may take up his new 
post. 


J. R. Puan, assistant to the chief traction engineer 
of British Insulated Callender’s Construction Co., 
Ltd., has been awarded the Sir Alexander Roger 
travelling scholarship for 1956 and will visit Germany, 
Austria, Sweden and France to study the design, 
erection and performance of high-voltage a.c. traction 
equipment. Since joining the Company in 1948 as a 
graduate apprentice from the University of Cam- 
bridge, Mr. Pugh has worked on the technical aspects 
of railway electrification schemes. This scholarship 
has been established by British Insulated Callender’s 
Cables, Ltd., as a tribute to Sir Alexander Roger, its 
first honorary president. 


Tue British Oxygen Co., Ltd., has awarded fellow- 
ships for postgraduate research to C. M. George 
(Department of Chemistry, University of Bristol) and 
N. G. Parsonage (Inorganic Chemistry Laboratory, 
University of Oxford). The fellowships of the fol- 
lowing have been renewed for a third year: B. F. 
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Figgins (Queen Mary College, London), D. H. Kirk- 
wood (Department of Metallurgy, University of 
Cambridge) and R. D. McCammon (Clarendon 
Laboratory, University of Oxford). 


AN informal discussion on “Nucleic Acids and 
Nucleo-Proteins: Structure and Function” will be 
held under the auspices of the Colloid and Biophysics 
Committee of the Faraday Society during October 
12-13 at the Manson Hall of the Royal Society of 
Tropical Medicine and Hygiene, 26 Portland Place, 
London, W.1. About twenty papers will be read. 
The accommodation is limited, but those who would 
like to attend are invited to communicate with Dr. 
K. V. Shooter, Chester Beatty Research Institute, 
Fulham Road, London, 8.W.3, from whom further 
information can be obtained. 


THE Photobiology Group will hold a meeting in 
the Botany School, Downing Street, Cambridge, 
during September 28-29, under the chairmanship of 
Dr. M. H. Pirenne. The annual general meeting of 
the Group will be held on the second day. Non- 
members of the Group can participate on payment 
of a fee of 5s. Further information can be obtained 
from Dr. R. Hill, Biochemistry Department, Tennis 
Court Road, Cambridge. 


THE ninety-ninth meeting of the Gesellschaft 
Deutscher Naturforscher und Arzte will be held in 
Hamburg during September 23-26. On the first day, 
prior to the meeting proper, a discussion will be held 
on science and the general educational programme of 
German high schools. Further information on the 
whole meeting can be obtained from Dr. Weber, 
Sekretariat der Gesellschaft Deutscher Naturforscher 
und Arzte, Hamburg-Harburg, Phénix-Gummiwerke 
A.G. 


Tue Hungarian Scientific Society for Measurement 
and Automation is organizing a conference, to be 
held in Budapest during October 1-4, at which the 
following eight topics will be discussed: general 
features of instrumentation, metrology and nomen- 
clature ; mechanical measurements ; optical measure- 
ments ; thermodynamics ; communications measure- 
ments; physico-chemical measurements; nuclear 
radiation measurements ; and mathematical instru- 
ments and machines. Most of the papers will be in 
Hungarian, but translations in English and German 
will be available in advance. Papers from abroad are 
invited ; these should be not more than twenty 
minutes in reading time and should be in English, 
French, German or Russian. Shortened versions, of 
500-800 words in length, must be sent before Sep- 
tember 1. Further information can be obtained from 
the Secretariat, Hungarian Scientific Society for 
Measurement and Automation, Budapest V, Honvéd- 
u.22.1.3. 


Tue British Memorial Fund of Victoria, Australia, 
is offering a further four fellowships for 1957 to 
British subjects, less than thirty-five years old, with 
at least ten years of residence in the United Kingdom. 
Two of the fellowships are in natural history and 
chemical engineering, respectively, and two are open 
for any choice of study or research. Each is worth 
£A1,000 and tenable only in Victoria. Application 


forms, to be completed by September 15, and further 
information can be obtained from the Victorian 
Agent-General in London, Colonel the Hon. W. W. 
Leggatt, Victoria House, Melbourne Place, Strand, 
London, W.C.2. 
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HE Second International Congress on Acoustics, 

sponsored by the International Commission on 
Acoustics, was combined with the regular summer 
meeting of the Acoustical Society of America and 
was held in Cambridge, Massachusetts, during July 
17-23, with support from Unesco and the U.S. 
National Academy of Sciences, and with the Massa- 
chusetts Institute of Technology and Harvard 
University acting as hosts. 

The opening ceremony consisted of a reception of 
participants by the sponsoring bodies. Later, as 
relaxations from the technical programme, there 
were @ sight-seeing tour, a concert and a banquet. 
An exhibition of books and instruments dealing 
with acoustics was held at Harvard. Of interest 
even to non-technical members of the Congress was 
@ symposium on musicai and architecturgl acoustics 
held in the Sanders Theatre of the University, where 
W. C. Sabine made his first measurements of reverb- 
eration time in 1895. At this symposium Prof. V. O. 
Knudsen showed some relics of the famous cushions, 
which Sabine bought up from a church that was then 
being refurnished and which he compared in absorbing 
power with an open window. Other symposia covered 
the subjects of bio-acoustics and noise control, speech 
analysis and physical acoustics. In addition, about 
a score of technical sessions were held involving some 
four hundred authors of papers and covering between 
them all branches of the subject, both pure and 
applied. 

It is impossible in a reasonable space to refer to all 
these; but an attempt will be made to indicate those 
aspects of the subject which seem to be enlisting the 
greatest attention and showing most significant 
advances. 

What may be called ‘visco-elasticity’ or ‘relaxation 
spectrometry’, according to the interests of the 
experimenter, continues to be a fruitful subject both 
in sonics and ultrasonics. The variation of absorption 
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of sound waves with frequency and—in the case of 
gases—of velocity of sound with frequency continues 
to provide the physieal chemist with valuable data, 
which are proving of use also to the metallurgist, to 
the maker of plastics and—in respect of relaxation 
in vapours—to the aerodynamicist. 

In this age of jet propulsion, measurements and 
calculations by physicists and engineers on the pro. 
duction of noise from a transonic or supersonic jet of 
gas emerging from a nozzle are numerous; s0, too, 
are the considerations of the sounds in boundary 
layers and the propagation of sounds through the 
atmosphere, particularly when it is turbulent. In 
one paper mention was made of the sounds of under. 
water jets. Does this mean that the ship designer is 
returning to a mode of propulsion which he abandoned 
in 1885 ?1. 

Noise was, of course, apart from this special field, 
much discussed—in buildings, in traffic and in 
machinery—especially in relation to its psychological 
and physiological aspects. 

The sessions dealing with speech and music showed 
@ comparatively small number of research workers, 
many using such time as they can spare from more 
urgent acoustical work, and treading a rather 
pedestrian track of analysis and synthesis ; but the 
number of people interested in this field seems to be 
increasing. The need here seems to be for more 
inspiration. 

Authors of papers were invited to submit them for 
publication in the Journal of the Acoustical Society or 
in Acustica. The meeting was highly successful and 
attracted more than twelve hundred registered 
members, undoubtedly the largest number of students 
and exponents of this field of physics ever brought 
together. At the concluding session, it was announced 
that the Third International Congress would be held 
in Stuttgart in 1959. 

1 See Barnaby, 8S. W., Proc. Inst. Civ. Eng., 77, 1 (1883). 


COMPARATIVE MARINE BIOLOGY 
CONFERENCE IN ROSCOFF 


T the International Congress of Zoology held in 
Copenhagen in 1953, members of the Zoology 
Section of the International Union of Biological 
Sciences proposed to the general assembly that a 
meeting should be held in 1956 to discuss the com- 
parative biology of aquatic species throughout the 
area of their distribution. The plan was approved ; 
the meeting, under the auspices of Unesco, and 
limited to the discussion of marine and brackish- 
water species, was held during June 27—July 4 at the 
Station Biologique, Roscoff, at the invitation of 
Prof. L. Fage, Prof. G. Teissier and Prof. P. Drach ; 
the last was responsible for the organization. Prof. 
S. O. Hérstadius, president of the International Union 
of Biological Sciences, was present, together with 
biologists from fourteen countries. 
The plan of the meeting was twofold. First, by 
means of papers and discussions to review various 
aspects of the problems involved in understanding the 





distribution of species—the disciplines and approaches 
of the general biologist, the ecologist, the physiologist 
and the geneticist are all essential and complementary 
in this field of work. Secondly, to initiate new 
co-operative efforts—the possibilities of exchange of 
workers, co-operative schemes of work on selected 
species, and standardization of techniques were to 
be considered. 

The papers were divided into groups; under the 
general heading of ‘“The Biological Cycles of Marine 
Organisms”’, the biology of Ostrea edulis, Mytilus sp., 
Calanus finmarchicus, Carcinides moenas, and Nereis 
sp. were considered in relation to their geographical 
range. Two papers dealt with algal distribution. 
Morphological variation and biometrical studies were 
introduced in @ general paper by Prof. Teissier, and 
this was followed by communications dealing with 
intestine length in Clupeiod fishes, differences in 
widely separated populations of Gobius minutus and 
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a genoral consideration of meristic characters of 
fishes in relation to temperature and water move- 
ments. The third group of papers dealt with the 
inter-relation of temperature and salinity with the 
distribution and metabolism of marine animals as 
well as the more general aspects of respiration, 
temperature adaptation and physiological variation. 

Genetical constitution and distribution formed the 
subject of the fourth group. The general impression 
gained was that, although for some species much is 
known regarding the response to environmental 
stresses over the area of distribution, a great deal 
remains to be done before any general principles can 
be formulated. Progress in this direction will come 
only from a concerted attack by all available tech- 
niques on the biology of a few selected and representa- 
tive species that are able to live throughout a wide 
latitudinal range or in @ wide variety of environmental 
conditions. To this end, the conference resolved that 
the attention of appropriate bodies should be directed 
towards increasing the number of permanent 
positions in marine laboratories, and to the provision 
of technical personnel so as to permit a world-wide 
programme of continuous records of a physical, 
chemical and biological nature to be established. 
Collaboration with existing bodies devoted to marine 
science was recommended, and furtherance of inter- 
national co-operation by the support of fellowships, 
travel, meetings and an information service was 
suggested. 

The problems arising in the organization of 
co-operative research were discussed in two general 
papers and also by the conference sitting in com- 
mittees. Divergent opinions were revealed. It was 
felt by some that for real progress some of the work 
should be in the hands of a limited number of 
specialists with security of tenure and at the same 
time freedom to move from place to place. Others 
felt that much could be done with the expansion of 
facilities for individual workers within the framework 
of existing institutions. Certainly the latter has more 
chance of immediate attainment. To this end a 
resolution was passed urging the importance of 
investigations of the biology of marine species 
throughout their geographical range ; it was further 
recommended that institutes should be encouraged 
to set up programmes of continuous collection of 
basic information and that a means for its distri- 
bution should be established. The importance of 
publishing fauna and flora lists was emphasized ; 
lists of common species, and if possible their breeding 
seasons and abundance, would be most valuable. 

It was recommended that a small committee should 
be set up to further the objects and resolutions of the 
conference. H. Barnes 


BRITISH GELATINE AND GLUE 
RESEARCH ASSOCIATION 


RESEARCH PANEL MEETING 


ri o twelfth meeting of the Research Panel of 

the British Gelatine and Glue Research Associa- 
tion was held on June 7, with Mr. S. G. Hudson 
(Richard Hodgson and Sons, Ltd.) in the chair. Two 
papers were presented, each by members of the staff 
of the Association, during the morning session, and 
both were followed by lively discussion. In the after- 
noon the Association’s laboratories at 2a Dalmeny 
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Avenue, London, N.7, were open for informal 
discussions. 

The first paper, by Dr. A. Courts, on the collagen— 
gelatin transformation, described a series of funda- 
mental investigations into the changes which occur 
during the pretreatment and extraction of collagenous 
material such as hide and ossein (demineralized bone). 
Both type and intensity of pretreatment influence 
the degree to which the extraction stage can be 
regarded as a ‘melting out’ of already preformed 
gelatin. In the normal industrial processes some 
further hydrolytic reactions are known to occur, 
especially during the later stages of extraction. One 
tool of which extensive use was made was the tech- 
nique of Sanger', in which reaction between amino- 
groups and 1-fluoro-2 ; 4-dinitro benzene gives, after 
hydrolysis and chromatographic separation, the 
number of «-amino-groups in a protein. Since these 
groups terminate polypeptide chains, the average 
chain-length can be obtained from this figure. 
Ossein, after treatment for periods of between two 
weeks and six months with a suspension of calcium 
hydroxide in water at 20° C., was found to reach 
rapidly the stage at which the average chain-length 
in the treated ossein could be related to that of the 
gelatins which could be obtained from it. The 
residue left after each extraction of gelatin by hot 
water had a chain-length which remained sub- 
stantially constant. It may be presumed that all 
slightly shorter chains produced by hydrolysis went 
into solution as gelatin. The diphenylamine method 
of Anderson and Maclagan* was used to estimate 
mucoprotein at all stages of the process. The action 
of lime in removing this group of substances was 
clearly shown. 

Dr. Courts also described the successful preparation 
of gelatin without the use of heat. Raw material 
which had received alkaline pretreatment was 
extracted by strong solutions of hydrogen bond- 
breaking agents, at room temperature. A substantial 
proportion of the material passed into solution as 
good-quality gelatin. This shows clearly that at late 
stages of pretreatment the raw material is primarily 
held together by hydrogen bonds. 

The second paper, on the molecular weights of 
some gelatin fractions by the light-scattering method, 
was by Dr. A. Courts and Dr. G. Stainsby, and was 
read by the latter. He described briefly the technique 
used in measuring the light scattered by dilute 
gelatin solutions at 40° C., and also how the weight- 
average molecular weight (37) can be deduced from 
this. He then described the method* which has been 
developed to allow for the light scattered by the 
small quantities of suspended particles present in the 
solutions. These, which are of a non-gelatin nature, 
remained to some extent even in the most carefully 
purified solutions. After measuring the light scattered 
from the gelatin solution, a small addition of a 
solution of crystallme trypsin rapidly reduced the 
size of the gelatin molecules to a level at which they 
scattered only negligible amounts of light. The 
residual scatter at this stage was due to the solvent 
and to the suspended impurities. Measurement of 
its intensity enabled the scattering due to gelatin to 
be obtained, by subtraction, from the scattering 
figures for the original gelatin solution. Only by 
developing this technique was it possible to get 
reliable figures for gelatin weight-average molecular 
weights. 

Two series of fractions, one of an alkali-processed 
gelatin (first extraction) and the other of an acid- 
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processed gelatin (also first extraction), were exam- 
ined by the method of light scattering for My, and 
by the Sanger end-group technique for Cy, (the 
number-average chain-length). The results for the 
alkali-processed material are given in Table 1. 


Table 1 
Fraction Me Cr 
2 270,000 55,000 
3 142,000 70,000 
4 74,000 70,000 
5 57,000 70,000 


If the gelatin molecule consisted of a single poly- 
peptide chain, it would be expected that My and Cy 
would only differ slightly, owing to imperfect frac- 
tionation. The very large differences observed may 
be interpreted as indicating that the gelatin molecules 
of higher molecular weight are composed of some 
half a dozen chains covalently linked in some way. 
It seems likely that these linkages have their origin 
in the collagen and are not produced in the con- 
version of collagen to gelatin. 

Refractionation has been used to show that the 
extreme heterodispersivity needed to aceount for the 
results, if C was identical with M, is not the cause of 
the discrepancy. An examination of the F.D.N.B. 
reaction in the light-scattering cell has shown that 
the conditions used do not cause marked degradation 
while the reaction is in progress. There is, on the 
contrary, some indication of a cross-linking reaction. 
This would not interfere with the determination 
of the a-amino-groups. 

Somewhat similar results to those with the alkali- 
processed gelatin were obtained with the acid- 
processed gelatin fractions. The situation was 
complicated by an indication that, at least for the 
lower molecular weights, the chains did not always 
terminate in an a-amino-group at one end. 

A. G. Warp 
1 Sanger, F., Biochem. J., 39, 507 (1945). 
* Anderson, A. J., and Maclagan, N. F., Biochem. J., 56, xxv (1954). 
3 Stainsby, G., Nature, 177, 745 (1956). 


INTERNATIONAL WHALING 
COMMISSION 


EIGHTH ANNUAL MEETING 


HE eighth annual meeting of the International 
Whaling Commission was held in London during 
July 16-20, all the seventeen contracting Govern- 
ments, with the exception of Brazil, being represented. 
They were: Australia, Canada, Denmark, France, 
Great Britain, Iceland, Japan, Mexico, the Nether- 
lands, New Zealand, Norway, Panama, South Africa, 
Sweden, the U.S.S.R. and the United States. Italy 
and Portugal were represented by observers, as were 
also the Food and Agriculture Organization of the 
United Nations, the International Council for the 
Exploration of the Sea and the International Associa- 
tion of Whaling Companies. Dr. G. J. Lienesch 
(Netherlands), chairman of the Commission, presided. 
According to the figures compiled by the Bureau of 
International Whaling Statistics at Sandefjord, nine- 
teen factory ships with 257 catchers were engaged 
during the 1955-56 Antarctic season, and the total 
catch by floating factories increased from 2,061,789 
barrels to 2,134,012 barrels inclusive of sperm oil ; 
there are six barrels to the ton, and the average price 
for whale oil is £70-80 per ton. The chief object of 
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the Commission is to arrange a balance between 
killing- and replacement-rates of the whale popula. 
tions, and to achieve this it sets limits upon the total 
catch. The limit takes into consideration the views of 
scientists upon the size of the stocks of whales and of 
the whalers on the economics of the industry, the 
scientific opinion being almost unanimously in favour 
of a substantial reduction in the catch on account of 
evidence that the stock is declining. The existing 
limit is 15,000 blue whale units, and the Commission 
recommended that the catch for future seasons should 
not exceed this amount, and it further recommended 
(with one dissentient) that the limit should be 
reduced during the coming 1956-57 season to 14,500 
blue whale units. 

Infractions of the whaling regulations during the 
past year were fewer than those of the previous year, 
At present every factory ship is required to have on 
board two inspectors who are generally of the same 
nationality as the flag of the ship. However, follow. 
ing the seventh meeting of the Commission in Moscow 
in 1955, the United States was asked to prepare a 
protocol for the amendment of the Convention so as 
to permit consideration of a scheme to appoint 
independent observers in addition to the national 
inspectors. All possible steps are now being taken to 
ensure that the protocol can be brought into force 
in time for the Commission to take action under its 
provisions at its ninth meeting, and it is hoped that 
the protocol will very soon be signed. 

A statement of expenditure for the year ending 
May 31, 1956, amounting to £3,196, was approved by 
the Commission. For the current year due to end on 
May 31, 1957, the expenditure by the Commission is 
estimated at £2,935, and the contribution requested 
of each of the twelve contracting Governments 
remains at £150. £500 was set aside towards the cost 
of whale marking, which is the means of providing 
much of the essential scientific data on which the 
Commission’s recommendations for the conservation 
of the whale stocks need to be based. 

It was decided that a scientific sub-committee 
should again if necessary meet to consider certain 
scientific problems in anticipation of the next annual 
meeting, which will also be held in London, com- 
mencing on June 24, 1957. 


THE B.B.C. AND ITS EXTERNAL 
SERVICES 


BOOKLET entitled “The B.B.C. and _ its 

External Services’*, describing the B.B.C.'s 
transmissions for listeners overseas, is of special 
interest at the present time in view of Sir John 
Glubb’s recent convincing arguments that expendi- 
ture on the dissemination of ideas brings a higher 
dividend than expenditure on weapons. The booklet 
does not indicate what proportion of the B.B.C.’s 
income of £21 million from licence receipts (of which 
in 1955-56 the Government retained £2-75 million), 
£1 million from publications and £5-322 million from 
grants-in-aid was expended on external services ; but 
these services in English and forty-three other 
languages are heard throughout the world, and 
occupy about eighty hours daily. 
one _ B.B.C, and its External Services, Pp, 32. (London: B.B.C. 
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Thirty-nine high-power short-wave transmitters are 
used, of which two, for relay purposes, are operated 
at Tebrau, in Johore, by the B.B.C. Far Eastern 
Station. Medium-wave transmissions from Britain 
are largely confined to the radiation of those parts 
of the European Service broadcast to Western 
Europe throughout the evening on 224 m. Other 
long and medium wave-lengths are used when not 
required for the B.B.C.’s domestic services. Certain 
of the European Services are also broadcast by a 
high-power medium-wave transmitter at Norden in 
north-west Germany, with a medium-power relay in 
Berlin operating on the same wave-length, and are 
re-broadcast additionally over a very-high-frequency 
frequency-modulated transmitter in Berlin, where 
many suitable receivers are in general use. 

To provide an effective signal in the area served by 
each programme, highly directional short-wave trans- 
mitting aerials are used, the appropriate aerial being 
selected from 177 aerials at the various transmitting- 
sites; but even this large number is insufficient to 
meet all propagation conditions. A continuous 
schedule of aerial conversion to different wave- 
lengths is required to ensure that programmes are 
radiated in the most easily receivable wave-bands, 
and this programme is designed to keep pace with 
the trend of solar activity. During the next four 
years the B.B.C. will make regular use of the higher- 
frequency bands for its external services, and wave- 
lengths in the 13-m. and 11-m. bands now serve large 
areas of South and South-East Asia, the latter band 
in particular providing transmission which escapes 
the severe interference affecting many of the external 
services programmes on the longer wave-lengths. 
Some of this interference is due to the overloading 
and unplanned operation of the bands allotted to 
short-wave broadcasting ; but much of it is caused 
by deliberate interference (jamming) with certain 
language transmissions from the B.B.C. and from 
other countries. This jamming also affects the 
adjacent wave-lengths. 

The Monitoring Service, which intercepts and 
reports foreign broadcasts, is an integral part of the 
External Broadcasting Organization. The B.B.C. 
has close ties with most of the forty-five broadcasting 
organizations in the British Commonwealth, and 
offices for B.B.C. representatives are maintained in 
Cairo, Delhi, New York, Ottawa, Paris, Sydney and 
Toronto. 


THE SONIC GAS ANALYSER 
By Dr. A. E. MARTIN 


Sir Howard Grubb, Parsons and Co., Ltd., Newcastle 
upon Tyne 

1s cae efforts have frequently been made 

. to develop a gas analyser depending on the 
variation of the velocity of sound with the nature of 
the gas, no practical instrument was produced until 
quite recently. The successful development of this 
gas analyser is due to the efforts of, among others, 
J. G. Dawes!, J. H. D. Walton’, L. E. Lawley’, 


and D, Mounfield (Sir Howard Grubb, Parsons and 
Co., Ltd.). 

The sonic gas analyser has certain advantages over 
some other types of instrument, the more important 


being : 


(1) no correction for variations in pressure is 
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Fig. 1. Principle of the sonic gas analyser 


necessary since the velocity of sound is independent 
of pressure ; (2) temperature compensation is easily 
arranged; (3) practically any mixture of gases can 
be dealt with; (4) the time lag can be made neglig- 
ible; (5) the analysis unit is intrinsically safe and, 
since it can be placed at any distance from the 
measuring unit, can be used in refineries, coal mines 
and other places where an explosive atmosphere may 
be found; (6) it is possible to calculate to within a 
few per cent the sensitivity of the instrument and 
therefore actual calibration is unnecessary in many 
cases. 

Fig. 1 illustrates the principle of operation of the 
sonic gas analyser. A and B are sound transmitters, 
which for convenience may be deaf-aid magnetic 
earpieces, and these are actuated together by the 
oscillator O. Each transmitter is placed at one end of 
a tube and a similar earpiece is mounted at the other 
end of the tube to act as a microphone. If the dis- 
tances A to C and B to D are equal, and both tubes 
contain the same gas, the time taken for sound to 
travel from A to C will be exactly the same as from 
B to D and the a.c. signals derived from the receivers 
C and D will be in phase. If now the gas in tube 2 is 
replaced by a heavier gas, for which the velocity of 
sound is lower, the signal received by D will lag 
behind that arriving at C by some angle 9, as indicated 
in Fig. 1. It is easy to see that 


anand (5 — 7) (1) 


where f is the frequency of the sound, d the distance 
from transmitter to receiver in either tube, and V, 
and V, the velocity of sound in tubes 1 and 2, respec- 
tively. By employing two tubes in this way tempera- 
ture effects largely cancel out. 

It is nowadays possible to measure 6 by the 
application of electronic techniques, and in one 
particular instrument, for which f=3,000¢./s. and 
d=30cm., full scale for a phase change of 20° is 
obtained. 

To calculate the phase change to be expected for 
any given gas mixture, it is convenient to rewrite 

_yRT 


equation (1) by using the relation V = J W” where 





y is the ratio of the specific heats cp/cy, R the gas 
constant, 7' the absolute temperature and M the 
molecular weight. We then have : 


2Qnfd M et M 1) = 207 M, oy M, 
= a — = — — 
i AA Ya Ys / ( Ya Yi ) 


in degrees for the values of f and d given above and for 
a temperature of 20°C. The variation of 8 with tem- 
perature is approximately 1 part in 600 per 1°C. For 
most diatomic gases y is close to 1-4.and then 6 = 175° 
(VM, - VM). Thus for air (M, = 28-95) and nitrogen 
(M,=28), 8=15-6°, which is nearly full scale on the 


standard instrument. 
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For 1 per cent by volume of an admixed gas or 
vapour in air the following simple relations can be 
derived : 

O(degrees) = — 3-4 y (2) 


n 


M 
6(degrees) = 7 (1 = 
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where M is the molecular weight, y the ratio of specific 
heats and n the number of atoms per molecule of 
the ‘impurity’. 

Equation (2) is preferable for molecules containing 
only a few atoms, while (3) is more suitable for larger 
molecules. The values obtained for 6 are in general 
accurate to a few per cent. [May 10 
1 Dawes, J. G., J. Sci. Instr., 27, 123 (1950). 

2 Walton, J. H. D., Brit. Pat. 727,891 (application date, 1951). 
* Lawley, L. E., Chem. and Indust., 200 (1954). 


SLOW DECOMPOSITION OF EXPLOSIVE CRYSTALS 


By Dr. F. P. BOWDEN, C.B.E., F.R.S., and J. McCAUSLAN 
Laboratory for the Physics and Chemistry of Surfaces, Department of Physical Chemistry, Cambridge 


HEN silver, lead, cadmium or other metallic 
azides are heated to a temperature below that 
necessary to cause detonation, they decompose com- 
paratively slowly into metal and gaseous nitrogen. 
The kinetics of this decomposition, as determined 
from pressure/time curves, have been investigated by 
a number of workers'. A microscopic examination of 
the crystals during the process shows that they crack 
and split along crystallographic planes. The splitting 
can be violent, and it indicates that metal is formed 
and nitrogen liberated inside the crystal. There is 
evidence from some observations in the electron 
microscope (using a replica technique) that single 
crystals of lead or cadmium azide break up into 
small blocklets about 10-5 cm. 
across, and it has been suggested 
that reaction may occur prefer- 
entially at defects within the 
crystal*. The role of dislocations, 
impurity centres and _ crystallo- 
graphic irregularities is not fully 
understood ; but we may expect 
them to assist in the early stages of 
decomposition. Mitchell* has shown 
their importance in the decom- 
position of silver halides. 
Sawkill‘, working in this Lab- 
oratory, has followed in the electron 
microscope the progressive decom- 
position of silver azide under the 
influence of the electron beam. 
At the same time, he used electron 
diffraction to determine the change 
in the atomic arrangement. The 
results show that the formation of 
crystalline silver is preceded by a 
migration of silver atoms into the 
azide lattice. The initial spacing of 
these’ silver atoms is wider than 
that of the normal silver lattice, 
but collapse occurs resulting in the 
formation of small single crystals of 
silver in the surface layer of the 
main azide crystal. In addition 
to this, and beneath it, a network of 
fine silver is observed which gives 
@ ring pattern in electron dif- 
fraction and which may correspond 
to the liberation of silver on 
defects within the body of the 


Fig. 1. 


crystal. Again the size of the units in this network 
is found to be about 10-* cm. In these experiments 
the electron beam falling on the crystal induces 
chemical change. This can be due to the rise in 
temperature of the specimen or to the primary action 
of the high-energy electrons. There is evidence, in 
Sawkill’s experiments, that the second factor is 
important. 

A more direct attack on the mechanism of thermal 
decomposition has been rendered possible with the 
development by Oatley and his colleagues in the 
Engineering Laboratory at Cambridge* of a scanning 
electron microscope which can be used in reflexion or 
transmission. The electrons are focused to @ narrow 





Partly decomposed needle of silver azide of approximately 1p cross-section. 
Decomposition has started from lower end, causing the needle to break up into blocks 
about 0-3 across 
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(a) 


Vig. 2. (@) Area of plate crystalZof silver azide, before heating. 
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(b) 


(b) Same area after heating, Note the randumly oriented ‘pebbles’ 


J of C*2yu diameter 


beam which scans the specimen rapidly, and the 
specimen is not heated or damaged by the exam- 
ination. With the helpful collaboration of Mr. C. W. 
Oatley and Mr. C. K. A. Smith, we are using this 
instrument (in reflexion) to study the thermal decom- 
position of silver azide and other explosive crystals. 
"JExperiment. The crystals of silver azide are 
allowed to separate from ammonia- 
cal solution on to @ silver plate. 
This plate is mounted on a heating 
stage in the microscope so that the 
temperature can be raised to about 
400°C. . It is necessary to silver 
the larger crystals to prevent 
charging; but with the small 
crystals it is unnecessary. Both 
needles and plates of silver azide 
were prepared in this way, the 
needles varying from 1 to 10 in 
diameter thick and the dimensions 
of the plates from 10n x 10u x 
0-5u up to 300u xX 300u x Sy. It 
is necessary to keep the tempera- 
ture of the specimen below the 
melting point of silver azide (250° 
C.) but higher than 120°C. to 
ensure an appreciable rate of de- 
composition. The progressive 
changes in the crystal as it decom- 
poses can then be conveniently 
followed in the microscope. 
Disintegration of the crystal. A 
stage in the decomposition of a 
small needle-shaped crystal about 
1 thick is illustrated in Fig. 1. The 
left-hand end of this crystal is in 
better thermal contact with the hot 
plate than the other and decom- 
position has begun here and spread 
part way along it. It will be seen 
that the crystal has disintegrated 
into small units about 0-3y dia- 
meter which have taken the shape 


of rounded ‘pebbles’. The volume of these ‘pebbles’ 
is estimated to be about one-half that of the original 
crystal. If the change to silver were complete it 
should be about one-third, so that the decomposition 
may not yet be complete. 

The decomposition of a part of a larger flat crystal 
is illustrated: Fig. 2a is a region before decom- 


Fig. 3. Needle of silver azide which has broken up because of crystallographic phase 
change at 180° C. 


Note angular shape of fragments 
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position and (b) the same region after. Again it has 
decomposed into a number of ‘pebbles’ which are a 
fraction of a micron in diameter. The calculated 
volume of these is about one-third of the volume of 
the azide from which they are derived. This suggests 
that reaction is complete and the ‘pebbles’ are solid 
silver. It may be noted that the main kody of the 
crystal has not contracted noticeably although it is 
being heated from the underside. It is a thin layer 
of the crystal adjacent to the surface which has 
decomposed first. This indicates that, in a large 
crystal, the volume adjacent to the free surface decom- 
poses more easily, suggesting that free surfaces play 
an important part in the mechanism of decomposi- 
tion. 

The examination of a number of decomposing 
crystals show that this effect, the disintegration of 
the parent crystal into ‘pebbles’ about 1550-3000 A. 
in size, is general. The possibility that pebble size is 
determined by migration and aggregation of atomic 
silver (unrelated to the mechanism of disintegration of 
the parent crystal) cannot be excluded at this stage 
and further experiments at higher resolution are 
being made. The general behaviour, however, is 
consistent with the view that, in thermal decom- 
position, preferential reaction (with the formation of 
silver and the liberation of nitrogen) can occur gn a 
fine network of dislocations which exist within the 
parent crystal. This would cause it to break up into 
units which continue to decompose until only silver 
remains. In any event, we may expect that the 
occurrence of reaction, and the liberation of silver 
and nitrogen within the crystal, will set up stresses 
which cause it to break along planes of weakness. 

Polymorphic change. The decomposition of silver 
azide can be complicated by a crystallographic phase 
change which from X-ray studies is known to occur 
at about 180° C. (Sawkill, J., personal communica- 
tion). If a crystal is heated to this temperature, the 
volume change accompanying the transition causes 
it to break up. Fig. 3 shows a crystal which has 
broken up in this way. The fragments are different 
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in appearance from those of Figs. 1 and 2 in that 
they are angular in shape and generally hexagonal. 
Because of the poor thermal conductivity of the 
broken crystal, it was difficult to get further decom- 
position by heating, but some of these blocks finally 
decomposed to a product of size 0-2u resembling the 
‘pebbles’ in Figs. 1 and 20. 


These observations refer, of course, to the slow 
thermal decomposition of the azide; but parallel 
experiments on the fast burning and explosion of 
small crystals of various explosives are being made’, 
using Courtney-Pratt’s’ high-speed ciné microscope 
camera. It is found that cracks develop in the crystal 
and run rapidly ahead of the advancing flame front, 
causing it to disintegrate into tiny flying undecom- 
posed fragments which are burning on the surface. 

It would seem therefore that, both in the slow 
and in the fast decomposition of these crystals, 
reaction does not occur only as a surface combustion. 
It can also occur within the crystal itself (probabiy 
as defects) and the parent crystal may break up into 
units which are only a few tenths of a micron in size. 
This break-up of the crystal will expose a large area 
of surface and will accelerate the reaction, so that 
account of it should be taken in any general study of 
the reaction kinetics of decomposing solids. 

We thank Mr. Oatley and Mr. Smith for their 
active collaboration, I.C.I. (Nobel Division) for 
seconding one of us (J. McA.), and the Royal Society 
for a grant to the Laboratory. 


4 Jacobs, P. W. M., and Tompkins, F. C., 
the Solid State”, by W. E. 
lications, 1955). 

? Bowden, F. P., and Singh, K., Proc. Roy. Soc., A, 227, 22 (1954). 

* Mitchell, J. W., reviewed in “Chemistry of the Solid State” by 
W. E. Garner (Butterworth Scientific Publications, 1955). 

* Sawkill, J., Proc. Roy. Soc., A, 229, 135 (1955). 

ae, D., Proc. Inst. . Eng., 100 (11), 245 (1953). 

Sa i: and Oatley, C. , Brit. a App. Phys., 6, 391 (1955). 
oman F. P., Evans, B. ‘ee Yoffe, A. D., and Yuill, A. M., Trans. 
Farad. Soc. (in the press). 

7 Courtney-Pratt, J. S., International Symposium on Photography 

Paris (September 1954). 
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FUNCTION OF CAROTENOIDS IN CHLOROPHYLL-CONTAINING 
ORGANS 
By Pror L. CHOLNOKY, CATHERINE GYORGYFY, ELISABETH NAGY and MARTHA 
PANCZEL 


Institute of Chemistry, University of Pécs 


ARBURG AND KRIPPAHL!' showed that part 

of the energy necessary for the reduction of 
carbon dioxide in photosynthesis is derived from an 
enzymatic process in which a carotenoid participates 
beside nicotinamide and a heavy-metal ion. Recently 
Calvin, Stanier ei al.? have suggested that carotenoids 
participate in photosynthesis; Calvin considers 
three possible alternative functions. It seems to us 
that our observations on carotenoids of the leaves, 
the unripe and ripe fruit of Capsicum annuum var. 
lycopersiciforme rubrum may be of some help in the 
elucidation of carotenoid function. Essentially 
similar results were obtained on Solanum lycopersi- 
cum, Acer campestre, Aesculus hippocastanum, Spinacia 
oleracea, etc. 





The carotenoids were extracted with ether, saponi- 
fied and divided between methanol and petrol-ether 
into epiphasic and hypophasic fractions by standard 
methods of carotenoid chemistry. The components 
of both fractions were separated by column chromato- 
graphy. The concentrations of the resulting com- 
ponents were estimated with a Spekker photometer 
and identification was carried out by standard 
procedures (spectrum, mixed chromatogram, colour 
reaction with hydrochloric acid, analysis of furanoid 
derivatives, etc.). 

The accompanying tables contain the results 
for leaves (Table 1), unripe (Table 2) and ripe 
(Table 3) fruits expressed in mgm./100 gm. fresh 
weight. 
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| No Epiphasic pigments mgm./100 gm. | No Hypophasic pigments mgm./100 gm. 
1 : M ixture of unknown compounds 0-66 1 Foliaxanthin* (a hitherto unknown epoxyde) 5-66 | 
9 Cryptoxanthin 0-23 2 Mixture of foliachrome* (a furanoid deriva- | 
3 Hitherto unknown isomer of cryptoxanthin 0-22 tive of foliaxanthin) and a cis-violaxcnthin 0-82 | 
4 Mixture of 8-carotene-mono-epoxyde (traces) 8 Mixture of another cis-violaxanthin and a 
and neo-f-carotene U 1-07 cis-lutein 2-39 | 
5 p-Carotene® 7-92 4 Mixture of violaxanthin* and another cis- | 
6 Unknown cis-isomer of 8-carotene 0-40 lutein (traces) 8-27 
7 Neo-f-carotene B 0-32 5 Mixture of antheraxanthin (traces) and 
i 8g a-Carotene* 0°86 another cis- -lute in 1-14 
| 6 Lute in® (Karrer’ r’s xanthophyll) 13-99 
ae eee Total 11-63 Total 32 -27 
Table 2. CAROTENOIDS OF UNRIPE (CHLOROPHYLL-CONTAINING) FRUITS 
No Epiphasic pigments mgm./100 gm. | No. Hy pophasic pigments mgm./100 gm. 
1 | Cryptoxanthin 0-027 1 Foliaxanthin 0-058 
2 Croptoxs unknown isomer of cryptoxanthin 0-010 2 Foliachrome 0-025 } 
3 Unknown compound 0-006 q Mixture of a cis-violaxanthin and a cis-lutein 0-049 | 
4 Mutatochrome (?) 0-003 4 Mixture of another cis-violaxanthin and | 
5 Mixture of 8-carotene- mono-epoxyde (traces) another cis-lutein 0-025 | 
and neo-B-c arotene 0-020 5 Mixture of violaxanthin and a cis-lutein 0-042 } 
6 £-Carotene*® 0-095 6 Mixture of antheraxanthin (traces) and lutein 0-031 j 
7 Unknown cis-isomer of £-carotene 0-008 7 Lutein* 0-276 | 
8 Ne O- -b-carotene B 0-005 | 
3 a Total 0-174 Total 0-506 
Table 3. Ruipr, REp, CHLOROPHY LL-FREE FRUITS 
No. Epiphasic pigments mgm./100 gm. | No. Hypophasic pigments mgm./100 gm. 
1 z Cry ptocapsine® (a hitherto unknown com- 1 Mixture of various cis-isomers of both 
pound) 0-13 capsorubin and capsanthin 1-55 
2 Cryptoxanthin* 1-10 2 Capsorubint 1-46 
3 Neo-cryptoxanthin B (?) 0-22 3 Mixture of unknown epoxydes 1-09 | 
4 Mutatochrome (7?) 0-04 4 Capsanthin 9-60 
5 Aurochrome (?) 0-26 5 Mutatoxanthin*® 0:13 
6 Neo-f-carotene U 0-26 6 Violaxanthin* 0-70 
7 6-Carotene* 2-35 7 Mixture of cis-antheraxanthin and cis- 
8 Unknown cis-isomer of f-carotene 0:36 zeaxanthin 0°35 
9 Neo-#-carotene B 0-17 8 Another cis-zeaxanthin 0-67 
9 Antheraxanthin* 0-99 
10 Lutein-epoxyde 0-31 
11 Ze axanthin® 1-75 
a Total 4°89 Total 13-60 | 
ss . aes sila ae See = soe scieindl 
* Isolated in crystaliine form. 
t The accepted structural formula needs revision. 
These observations indicate that the role of the secondary system is not functioning and con- 


carotenoids in photosynthesis cannot be understood 
by considering a single carotenoid, but only by 
extending attention to all carotenoids and their 
relative changes during the life-cycle of the plant. 
Carotenoids serve oxygen transport and_ suffer 
transformation in consequence of this function. 
Primarily, carotenoids with $-ionon ring structure 
(8-carotene, zeaxanthin) are formed by the cells, and 
these are converted by the uptake of oxygen into the 
corresponding epoxydes (f$-carotene-mono-epoxyde, 
antheraxanthin) ; after reduction they are either 
reconverted into the original compounds, or their 
az-isomers are formed (x-carotene, lutein). 

Oxygen transport is conducted mainly by the 
system zeaxanthin antheraxanthin — lutein, 
whereas the secondary system $-carotene —> §-caro- 
tene-mono-epoxyde — a-carotene is only active when 
the primary system is unable to satisfy oxygen 
demand. In leaves containing chlorophyll, the 
transport of oxygen is operated at its maximum 
capacity and therefore the secondary system is also 
active. Consequently green leaves lack zeaxanthin, 
contain only traces of antheraxanthin and are rich 
in lutein. The participation of the secondary system 
is indicated by the presence of «-carotene, abundance 
of B-carotene and traces of 8-carotene-mono-epoxyde. 

In the unripe chlorophyll-containing fruit, the 
main system suffices for oxygen transport ; therefore 


> 





sequently no a-carotene formed. 

In the ripening fruit, after disappearance of 
chlorophyll, only zeaxanthin and cryptoxanthin take 
up oxygen and are transformed by it to epoxydes 
(violaxanthin, antheraxanthin, cryptoxanthin-mono- 
epoxyde). At this stage of ripening the epoxydes 
cease to deliver their oxygen and are transformed into 
polyenoxyketones (capsorubin, capsanthin, crypto- 
capsine). This explains the absence of lutein ; at the 
same time, carotenoid synthesis exceeds the demand 
of oxygen transport and therefore zeaxanthin accumu- 
lates: the ripe fruit contains zeaxanthin but no. 
lutein. The same process explains the absence of 
a-carotene in the ripe fruit: in the presence of 
abundant zeaxanthin, no oxygen is taken up by 
8-carotene and therefore no epoxyde and no «-carotene 
is formed. 

Detailed results have been published’ or are in the 
press‘. The structure of the hitherto unknown 
pigments foliaxanthin, foliachrome, cryptocapsine 
and an isomer of cryptoxanthin will be submitted 
for publication in the near future. 


1 Warburg, O., and Krippahl, G., Angew. Chem., 66, 493 (1954). 

* Griffiths, Masy, Sistrom, W. R., Cohen-Bazire, Germaine, and 
Stanier, R. Y. 8.; Calvin, M., Nature, 176, 1211 (1955). 

* Cholnoky, L., Gyérgyfy, Catherine, Nagy, Elisabeth, and Panczél,. 
Martha, Acta Chim. Hung., 6, 143 (1955). 

*Cholnoky, L., Gyérgyfy, Catherine, and Szabolcs, J., Acta Chim, 
Hung. (in the press). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


The Virogenic Stroma in Nuclear and 
Cytoplasmic Polyhedroses 


It has been found recently! that in the larval fat 
body and midgut cells of Lepidoptera and in the 
midgut cells of Hymenoptera infected with nuclear 
polyhedroses proteinaceous virogenic stromata form 
de novo in the nuclear sap. These stromata become 
increasingly proteinaceous and Feulgen-positive as 
they grow and develop. Morphologically they are 
networks, and virus rods differentiate within vesicles 
in their cords. These begin as fine rodlets about 
60 A. x 1200 A. in size and increase in situ to their 
final size of 280 A. x 2800 A. They are then set free 
from their vesicles into the pores of the net by dis- 
ruption of the surrounding cord material and may 
ultimately reach the ring zone between the centrally 
placed virogenic mass and the nuclear membrane. 
The freed virus rods become enveloped by inde- 
pendently formed and still-growing capsule mem- 
branes, within which capsule protein is deposited. 
The encapsulated rods then become occluded within 
crystalline protein polyhedra, which arise and grow 
in the ring zone and later in the enlarged pores of the 
late-stage infected nucleus. 

However, little is known as yet of the development 
of the numerous cytoplasmic polyhedroses of lepidop- 
terous larve. The polyhedra in these diseases form 
in the cytoplasm of the midgut epithelial cells, and 
spherical virus bodies about 60 my diameter are 
found occluded within them. Virus bodies have also 
been found present in the material between the 
polyhedra*; but the very first stages of infection, 
prior to the considerable formation of polyhedra by 
which these diseases are detected, are unknown. In 
particular, no virogenic stromata comparable to 
those found in the nuclear polyhedroses have been 
described. 

In January, I found that many of the half-grown 
processionary moth larve (Thaumatopoea pityocampa) 
infesting the maritime pines in and around Athens 
(Greece) were infected with a naturally occurring 
cytoplasmic polyhedrosis of the epithelial cells of the 
midgut. In this disease virogenic stromata analogous 
to those formed in the nuclear polyhedroses have 
been found (Fig. 1). They arise subapically in the 
infected cells. Each virogenic stroma is a definite 
structural entity end in damaged cells survives as a 
discrete body when the cytoplasm has been destroyed. 
The stromata have a micro-net structure. In the 
cords of the stromata virus bodies arise, at first 
particularly in the more superficial parts of the masses. 
The virus bodies are spherical and consist of an 
extremely dense centre, about 35 mu diameter, and a 
less electron-dense cortex, about 80 my diameter. 
The appearance of the virus bodies on grids after 
dissolution of the polyhedral protein suggests that 
their dense centres are composed of several elongated 
granules. When the virus bodies have been formed 
the cord material around them disrupts and liberates 
them into the larger pores formed as a result of 
dissolution of the cords. The virogenic stromata 

grow considerably (up to 10% x 2u) before small 
polyhedra, less than }u in diameter, form, distributed 
irregularly over their surfaces. The freed virus bodies 
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become occluded in the polyhedra. Numerous 
colonies (stroma plus associated polyhedra) penetrate 
as far as 50u towards the base of each cell. As the 
masses grow, large pores form well inside them and 
polyhedra arise and grow there, occluding the freed 
virus. As the masses and their associated polyhedra 
continue to grow, the numerous colonies begin to 
fuse, finally forming one large colony per cell. The 
stromata finally regress and remain as small remnants 
within the large masses of polyhedra. 

The cytoplasmic virogenic masses, unlike those of 
the nuclear polyhedroses, are protein and ribonucleic 
acid in composition and no deoxyribonucleic acid 
has ever been detected in them by Feulgen staining. 
The virogenic stromata possess neither mitochondria 
nor the endoplasmic reticulum of Porter® and Palade‘ 
and lack the ribonucleic acid small-granule component 
of Palade’. Where, however, fusion of the virogenic 
masses has occurred an odd mitochondrion or pig- 
mented liposome is occasionally found surviving 
within the enlarged virogenic mass. As the stromata 
grow the endoplasmic reticulum, mitochondria and 
small-granule component immediately surrounding 
them disintegrate. Whether the disintegrated small 
granules are incorporated into the growing stromata 
is not yet clear. The stromata grow in the cytoplasmic 
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matrix and may be considered as highly differentiated 
abnormal regions of the matrix initially induced by 
the viral materials absorbed by the healthy cell from 
the gut lumen. The virus bodies afterwards become 
differentiated from these stromata. The above observ- 
ations indicated that, unlike the viruses of the nuclear 
polyhedroses which contain deoxyribonucleic acid 
only’, those of the cytoplasmic polyhedroses would 
contain only ribonucleic acid. This was afterwards 
confirmed for the cytoplasmic polyhedrosis of Sphinz 
populi*, in the polyhedra of which ribonucleic acid 
(0°9 per cent) was found but no deoxyribonucleic acid. 

I am indebted to Dr. H. Hadjissarantos of the 
University of Athens for identifying the larve of 
Thaumatopoea pityocampa. 

N. XERos 
Virus Research Unit, 
Molteno Institute, 
Cambridge. March 6. 


1Xeros, N., Nature, 175, 588 (1955), and unpublished material. 

Bird, F. T., and Whalen, M. W., Can. J. Zool., 32, 84 (1954). 

*Smith, K. M., and Xeros, N., Parasitol., 44, 400 (1954). 

‘Tsujita, M., Proc. Jap. Acad., 31, 93 (1955). 

* Porter, K. R., J. Exp. Med., 97, 727 (1953). 

‘Palade, G. E., and Porter, K. R., J. Exp. Med., 100, 641 (1954). 

*Palade, G. E., J. Biophys. and Biochem. Cytol., 1, 567 (1955). 

*Bergold, G. H., in “Advances in Virus Research”, 1 (Acad. Press, 
New York, 1953). 

*Markham, R., and Xeros, N. (unpublished). 


Preservation of Strigomonas oncopelti in the 
Dried State 


In view of the findings of Becquerel' concerning 
the resistance of a wide variety of protozoa and algae 
to drying, it is rather surprising that more extensive 
efforts have not been made to preserve these cells in 
the dried state as is so commonly done with other 
micro-organisms. 

Daily and McGuire* have published some data on 
the preservation of algae in the dried state; but 
there appears to have been no similar work done with 
protozoa. 

This communication is an account of one of several 
similar trials in which the trypanosomid flagellate, 
Strigomonas oncopelti, has been preserved by a method 
of drying previously investigated for the preservation 
of bacteria* (see particularly appendix). The organism 
was kindly supplied by Dr. B. A. Newton, of the 
Department of Biochemistry, University of Cam- 
bridge. 

The cells dried were obtained from a culture which 
had been grown for three days at 25°C. in 100 ml. 
of 2 per cent glucose broth. The copious growth was 
centrifuged and the packed cells were resuspended 
in an equal volume of 20 per cent glucose. Four- 
drop volumes of the suspension were inoculated on 
to starch-peptone plugs which were then exposed to 
high vacuum to produce foams. The necks of the 
ampoules were lightly plugged with cotton-wool to 
reduce contamination risks. After 24 hr. on the 
manifold, the dried foams were sealed in vacuo. Some 
of the desiccates were stored at room temperature 
(c. 20°C.) and others were stored at 4° C. 

Three ampoules from each storage temperature 
were opened after twelve months (the longest period 

so far tested), and 3 ml. of glucose broth was added 
to each ampoule. The ampoules were left at room 
temperature. All ampoules yielded heavy growths 
of the flagellates, turbidity appearing in those which 
had been stored at 4°C. in about 9 days and in 
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those which had been stored at room temperature, 
some 3 days later. 

It is not possible from these results to gauge the 
efficiency with which the organisms were preserved ; 
but it seems of interest to record that a relatively 
complex micro-organism such as _ Strigomonas 
oncopelti has been recovered after storage in the dried 
state. 

I am indebted to the Medical Research Council 
for a personal research grant. 

D. I. ANNEAR 

Department of Pathology, 

University of Cambridge. 

June 20. 
1 Becquerel, P., C.R. Acad. Sci., Paris, 202, 978 (1936). 
*Daily. W. A., and McGuire, J. M., Butler University Botanica! 
Studies, 11, 139 (1955). 
* Annear, D. I., J. Hyg. (to be published). 


Isolation of a Heat-resistant Variant of 
Polio-virus 


Ir has been shown! that when proparations of 
MEF, (type II) polio-virus (P. hominis) are exposed 
to heat at 50° C., there is a marked reduction in the 
rate of inactivation as the exposure time is increased 
(see Fig. 1). Bodian et al.* have suggested that such 
a phenomenon occurring during the inactivation of 
polio-virus with formaldehyde may be due to (1) pro- 
tection of some virus particles by aggregation, or 
(2) the presence of inherently resistant particles, and 
concluded that there was no evidence to support the 
latter possibility. Since either of these possibilities 
may explain our results with heat as the inactivating 
agent, they formed the basis of further experiments. 

The MEF, virus was a strain previously described’, 
and all infectivity titrations were carried out in 
cultures of monkey kidney epithelial cells grown in 
the bovine amniotic fluid medium of Enders. Two 
methods were used for eliminating aggregates of virus 
particles, namely, filtration of infected tissue culture 
fluid through a Seitz #.K. pad or centrifugation at 
10,000 rev./min. for 1 hr. The fluids so treated were 
exposed to heat at 50°C. and afterwards titrated as 
described by Stanley et al.}. 

Fig. 1 shows no significant differences between the 
inactivation curve of the control fluid and that of 
the fluid which had been filtered or ultracentrifuged. 
It therefore appeared that in this instance aggregation 
was of little importance. 

Infected tissue culture fluid, cleared by centrifuga- 
tion, was then heated at 50° C. for 40 min. and passaged 
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occurred after four days and the fluid was harvested, 
heated again for 40 min. at 50°C. and re-passaged. 
This process was repeated twice and a further heat 
inactivation curve obtained (see Fig. 1) using this 
material. It is apparent that the virus population 
comprising this passage differs markedly from the 
original preparation; and although it has now 
received four additional passages without further 
exposure to heat, there has been no reversion to the 
curve of the control material. Virus surviving ex- 
posure to heat at 50°C. for 24 hr. is now being 
examined. 

It would thus appear that the inactivation curves 
originally obtained could be explained by the presence 
of a relatively small number of infective polio-virus 
particles inherently resistant to heat. This work will 
be reported in detail elsewhere. 

N. F. Srantey* 
D. C. Dormant 
JOAN PONSFORD 
MAUREEN LARKIN 
Institute of Epidemiology and 
Preventive Medicine, 
Prince Henry Hospital, 
Sydney. May 22. 
* Present address: Department of Microbiology, University of 
Western Australia, Nedlands, W.A. 


t Present address: Royal Alexandra Hospital for Children, Camper- 
down, New South Wales. 


1 Stanley, N. F., Dorman, D. C., Ponsford, Joan, and Larkin, Maureen, 
Aust. J. Exp. Biol. and Med. Sci., Paper IV of series (in the press). 
* Bodian, D., et al., J. Amer. Med. Assoc., 159, 1444 (1955). 
Nee N. F.. Dorman, D. C., Ponsford, Joan, and Larkin, Maureen, 
ust. J. Exp. Biol. Med. Sci., Paper II of series (in the press). 


Unidentified Chick Growth Factors in 
Fermentation By-products 


‘DISTILLERS dried solubles’ are commonly used in 
the United States as animal feed ingredients, par- 
ticularly in rations for young stock. They contain 
considerable amounts of most of the B vitamins ; 
but in addition there is strong evidence of the presence 
of unknown growth factors'. It appears that part of 
the growth response which is shown when the product 
is added to practical rations complete in all known 
vitamins may be due to inorganic factors? ; but it is 
evident that there is also some organic factor of 
biological significance*. 

Corresponding products are at present available 
only on a limited scale in the United Kingdom. The 
production of dried solubles recovered from malt 
whisky distilleries in Scotland has permitted invest- 
igation of the growth factors which they may contain. 
Field trials with chicks and turkey poults indicated‘ 
that when groups were fed rations balanced for known 
components, the rations containing dried solubles 
permitted more rapid growth (up to about 10 per 
cent) and better food conversion (about 3 per cent 
improvement). Accordingly, we determined to carry 
out more closely controlled investigations using 
purified diets and chicks from the same hatchery. 

Some difficulty was experienced in formulating a 
purified diet which would support normal growth ; 
but satisfactory results have been obtained from a 
ration containing casein, gelatin, maize starch, 
sucrose and lard. Fibre was provided by the addition 
of distillers dried grains, and the vitamin- and amino- 
acid-levels were maintained by the addition of syn- 
thetic products. The vitamin content was supple- 
mented in this way to twice the level recommended 
by the U.S. National Research Council‘. 
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The dried solubles have shown a tendency to 
hygroscopicity and two methods are at present used 
for overcoming this. In the first method the dried 
solubles are mixed with distillers dried grains to pro. 
vide a 40/60 solubles—grains mixture which is effectively 
free flowing. In the second method the syrup deriv ed 
from the evaporation of the spent wash is specially 
treated before drying. Both these products (solubles- 
grains mixture and ‘treated dried solubles’) were 
used in the present experiment. 

Six groups each of 25 White Leghorn x Rhode 
Island Red male chicks were used, two groups to 
each treatment, and the treatments were randomized 
in an electric tier brooder. The three rations were 
balanced to take account of the dried grains provided 
in the solubles-grains mixtures and the B vitamins 
in both the dried solubles products. All the rations 
contained procaine penicillin at 4 gm. per lb. Growth 
was normal in all the groups and the details were 
as follows : 


Experimental arrangements 
Group 1 Control ration 
Group 2 Control + 7} per cent solubles—grains mixture 
Group 3 Control + 3 per cent treated dried solubles 
Results 


Group 1 Group 2 Group 3 
Cumu- Cumu- Cumula- 
lative lative tive 

Weight gain — gain Weight gain 


(gm.) (gm.) (gm.) (gm.) (gm.) 


Initial 34°8 _ 35-1 _ 36-6 


(gm.) 


7 days 72-4 37-6 78-4 43°3 78-9 42:3 
14 days 134-8 100-0 1503 1152 1499 1133 
21 days 2316 196-3 251°8 216°7 249-7 213°1 
27 days 315-1 2803 339-0 303-9 343-5 306-9 
Food consumption 

per group 25,265 26,255 27,385 

(gm.) (gm.) (gm.) 
Food conversion : 

efficiency 

(gm. food/gm. 

weight increase) 1-88 1-84 1-82 


Statistical analysis of the four-week weights revealed 
that the standard error between treatments was 
6-65 gm. and the response in groups 2 and 3 is shown 
to be highly significant at the 5 per cent level. There 
is no significant difference between groups 2 and 3, 
and it therefore appears that the treatment has not 
in any way affected the growth-promoting property 
of the solubles. 

A more extended investigation is now under way 
and the design of the experiment has been modified 
to allow of more detailed statistical analysis. This 
work, which will include investigation of other 
potential sources of the growth factor, will be reported 
in detail elsewhere, together with the results of the 
field trials. 

W. P. JAFFE 
University of Bristol, 
Langford House, 
Langford, Bristol. 
J. A. WAKELAM 
The Distillers Co. (Biochemicals), Ltd., 
Devonshire House, 
Piccadilly, 
London, W.1. 
April 24. 


1 Novak, A. F., and Hange, 8S. M., J. Biol. Chem., 174, 647 (1948). 

2 Morrison, A. B., Scott, M. L., and Norris, L. C., Poultry Sci., 34, 
738 (1955). Dannenburg, w: N., Reid, B. L., Rozacky, E. E., and 
Couch, J. R., Poultry Sci., 34, 1023 (195: 5). 

* Combs, G. F., Arscott, G. H.,’and Jones, H. L., Poultry Sci., 33, 71 
(1954). 

4 Wakelam, J. A. (to be published). 

5 ae ig on Animal Nutrition. Nutrient Requirements for Poultry. 
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Chromatographic Separation of Digitalis 
Glycoside 


SEVERAL of the constituents of Digitalis purpurea 
have been separated by paper partition chromato- 
graphy, using ethylene glycol as the stationary phase 
and chloroform saturated with ethylene glycol as the 
mobile phase. 

This system offers an advantage over the chloro- 
form/formamide system used by Jensen! since the 
primary A and B glycosides as well as the secondary 
glycosides are separated before the solvent front 
reaches the bottom of the paper. Furthermore, any 
ethylene glycol left in the paper after drying will 
not react with the alkaline reagents, such as 3: 5 di- 
nitrobenzoate, commonly used to estimate the digitalis 
constituents, whereas formamide gives a marked 
reaction. 

The toluene/propylene glycol system described by 
Zaffaroni® and used by Heftmann and Levant? for 
separating cardiac glycosides was tried but did not 
separate the digitalis constituents sufficiently for 
quantitative work. 

In general, chloroform is preferable to toluene as 
the mobile phase for the separation of digitalis 
glycosides ; propylene glycol and chloroform, how- 
ever, are miscible and therefore unsuitable. On the 
other hand, ethylene glycol is relatively immiscible 
with chloroform and this combination has proved 
satisfactory. ‘The method used is as follows. 

Strips of Whatman No. 3MM chromatograph 
paper 7-5 cm. x 55 cm. are passed through a 30 per 
cent v/v solution of ethylene glycol in methanol and 
blotted between folds of Whatman No. 1 paper. 
Solutions of the glycosides and aglycones in ethanol 
are applied to the starting line and the strips hung 
overnight in a chamber saturated with chloroform. 
Development is then commenced by allowing the 
mobile phase, chloroform saturated with ethylene 
glycol, to pass down the paper strips. There is 
a tendency for ethylene glycol to separate from the 
mobile phase in the trough and saturate the end of 
the paper, thus considerably slowing the rate of 
development. This may be prevented by placing a 
fold of dry Whatman No. 3 MM paper over this 
end of the strip before placing in the trough. 

In the developed chromatograms each of the 
constituents occupies a small.compact area with little 
tailing even when loads of 0-5 mgm. are chromato- 


graphed. Approximate Rp values are as follows : 

Desacetyldigilanid B 0-05 Gitoxin 0-80 
Desacetyldigilanid A 0-20 Digitoxigenin 0-90 
Gitoxigenin 0-55 Digitoxin 0-95 


Satisfactory quantitative recovery of several of the 
constituents has been obtained from the developed 
chromatograms, after removal of the ethylene glycol 
by heating for two days in a current of air at a 
temperature of 30°C. The glycosides present in 
alcoholic extracts of powdered digitalis leaves have 
also been separated and estimated. 

The same solvent system has been used in pre- 
liminary experiments for separating mixtures of 
coumarin and related compounds, prior to testing 
for root growth inhibition. The degree of separation 
was of the same order as that obtained with systems 
containing butanol, acetic acid and water‘. Chromato- 
grams containing butanol and acetic acid in the mobile 
phase, after drying at room temperature for five hours, 
retained sufficient of the organic solvents to suppress 
completely root growth in cress seedlings. On the 
other hand, the amount of ethylene glycol remaining 
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in chloroform/glycol chromatograms, similarly dried, 
did not cause significant inhibition of root growth. 
G. J. Riesy 
D. M. BELuIs 
Department of Pharmacy, 
The University, 
Manchester. 


1 Jensen, K. B., Acta Pharmacol. et Tozicol., 9, 99 (1953). 

® Zaffaroni, A., Burton, R. B., and Keutmann, E. H., Science, 111, 6 
(1950). 

* Heftmann, E., and Levant, A. J., J. Biol. Chem., 194, 703 (1952). 

* Swain, T., Biochem. J., 58, 200 (1953). 


Tumour-inhibiting Properties of Potassium 
lodide Solution containing Potassium 
lodate 


F. B. OBERHAUSER et al.’ have recently published 
results of experiments in which they tried to influence 
the growth of a rat sarcoma by oral treatment of 
the animals with solutions of potassium iodate in 
potassium iodide. 

The surprising results obtained by these authors 
seemed to justify a repetition of the experiments using 
another strain of rats and a sarcoma obtained from 
another source. 

We used male Wistar rats aged 3-34 months and 
an average weight of 200 gm. These were implanted 
with 5-10 mm.* samples of rats’ Jensen sarcoma sub- 
cutaneously in the back. (We owe this tumour to 
Prof. Lettré from the Cancer Research Institute of 
the University of Heidelberg.) One hundred animals 
used in these preliminary experiments were divided 
into three equal groups. The animals of the first 
group were implanted with the tumour only, whereas 
those of the second group were treated only with the 
solution used by Oberhauser et al. by stomach tube. 
The animals of the third group were treated with 
0-2 ml. of this solution three times daily for 20 days 
preceding the tumour implantation. Those of the 
fourth group received the same treatment 10 days 
before and 10 days after the tumour implantation. 
Finally, the fifth group were treated with 0-2 mL 
of the solution for 20 days after the implantation. 

The results can be summarized as follows. All 
animals of the first group, with the exception of two 
which died from a wound infection on the third and 
fourth day respectively, died within about 30 days. 
The majority of the animals in group 2 died from 
diffuse hemorrhagic gastritis. In these, numerous 
erosions of the gastric mucous membrane were found 
and in some cases the stomach was filled with blood. 
Some animals died from bronchopneumonia. On the 
thirty-fifth day of the treatment only six survived ; 
these too had lost much weight and were apathetic 
and without appetite. Most animals of group 3 died 
before the implantation of tumours, partly from 
hemorrhagic gastritis and partly from _ broncho- 
pneumonia, others from unknown reasons (some of 
the dead animals had been mutilated by their litter 
mates). Those animals which survived the pre- 
treatment died from their tumours after an average 
of 30 days. The experiments of groups 4 and 5 


had an analogous result. 

The rats used in our experiments can therefore 
be said to have sustained great damage when treated 
with the solution described by Oberhauser e¢ al. in 
the way and in the same quantity used by these 
authors, causing the death of the majority of the 
animals. Those animals which survived the treat- 
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ment died from their sarcomas. No inhibition of 
tumour growth was observed with this treatment. 
The high mortality of the treated animals rendered 
it useless to continue these experiments on the basis 
of the dosage applied by Oberhauser e¢ al. 
F. SEELICH 
K. KARRER 
Austrian Cancer Research Institute, 
Borschkegasse 8a, 
Vienna IX. 
April 18. 


' Oberhauser, F. B., Croxatto, H. R., Gaillard, M. Q., and Silva, V. M., 
Nature, 176. 466 (1955). 


Innervation of the Continuously Growing 
Incisor 


To my knowledge, the development of the innerva- 
tion of the teeth has not yet been systematically 
investigated. There have been sporadic remarks ; 
for example, Holland! writes: “As far as nerve 
tissue is concerned, it is believed that there is no 
direct connection or hookup with the parent sensory 
nerve ganglion until the tooth erupts and until root 
formation is nearly completed”. Different authors, 
for example, Powers*, in her studies of tooth innerva- 
tion, has given illustrations of the rat-pulp for 
myelinated fibres but only from the molar teeth and 
illustrations of the periodontal nerve supply from 
the continuously growing incisor of the same species. 
In several animals (dog, calf, pig) I have found that 
in the earlier stages of the tooth development, for 
example, the period before the root begins to grow, 
there are in the pulp only unmyelinated (presumably 
vegetative) fibres. Later the myelinated sensory 
fibres appear. The pulp of the continuously growing 
incisor of the rat shows a similar situation. There 
are only unmyelinated fibres differing in size and 
branching. These are mainly in the neighbourhood 
of the vessels (see Fig. 1) and do not reach the 
odontoblastic layer. 

Assuming that this tooth—the most important in 
the rat—must have an abundant nerve supply, I 
studied the continuously growing incisor by several 
methods but with the same result. Here are occasion- 
ally fibres in the incisor which resemble in their 
size myelinated nerve fibres, as shown in Fig. 2; only 
by close observation they reveal themselves as con- 
sisting of two or more, sometimes twisted, fibres. 
Conceding the possibility of there being nevertheless 
myelinated fibres in the incisor pulp, they must be 
very rare. With the same technique as used by 
Romanes*, many myelinated fibres (Fig. 2) regularly 
showed in the molar-pulps. 

In my opinion, this phenomenon can be ex- 
plained as follows. The continuously growing 
incisor of the rat (and perhaps other rodents) 
behaves as an ordinary developing tooth before 
root formation, so far as innervation is con- 
cerned. The fact that the labial side of this tooth is 
covered with enamel up to the basal end means 
virtually that this tooth consists only of a crown- 
tube. Both the developing ordinary tooth of the 
higher mammals and the continuously growing incisor 
are lacking in a sensory nerve supply. The difference 
is only that in the former case this is transitory and 
in the latter it is the permanent physiological status. 
Common for both is the fact that the tooth itself is 
in a developing state. The physiological foundation of 


this type of innervation is, in my opinion, as follows : 
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(1) (2) 


Fig. 1. From the pulp of the continuously growing incisor of the 
rat. Unmyelinated wa? ifibres. Silver staining (ref. 3). 
x 


Fig. 2. From the pulp-horn of the rat molar (same animal as in 
Fig. 1). Myelinated nerve fibres; at X the nerve fibre loses its 
myelin sheet. Silver staining (ref. 3). (x 500) 


the continuously growing incisor is wearing out by the 
physiological abrasion. The pulp-cavity or pulp-tube 
is by this abrasion slowly closed by irregular dentine 
production which is different from the so-called 
secondary dentine of the molars and resembles a 
degenerative calcification. The former often has an 
irregular structure with many holes in it. Despite 
this, a pathological process, for example, inflamma. 
tion, very seldom occurs in the incisor of the rat. 
This fact may be connected with the above-mentioned 
absence or scarcity of the sensory nerve supply. 
D. Harryasy 
Clinic for Dental and Oral Diseases, 
University Medical School, 
Szeged. 


1 Holland, D. J., Amer. J. Orthod., 41, 27 (1955). 
* Powers, Marg. M., J. Dent. Res., 31, 383 (1952). 
* Romanes, G. J., J. Anat., 87, 107 (1950), and personal communication 


Inexcitability of Cortical Dendrites 
to Electric Stimuli 


A PROMINENT component of the electrical activity 
of the cerebral cortex is the surface negative potential 
lasting about 15 m.sec. It is evoked synaptically by 
stimulation of various corticipetal pathways (for 
example, the callosal fibres or optic radiations), 
antidromically on stimulating the corticifugal pyram- 
idal axons, or by stimuli directly applied to the cortex. 
This long-lasting surface negative potential has 
been ascribed, on good experimental grounds, to 
electrogenic activity in the apical dendrites of 
pyramidal cells’. 

Intravenous injection of d-tubocurarine ((:5- 
3 mgm./kgm. eat weight) into the succinylcholine- 
paralysed preparation diminishes and temporarily 
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eliminates within 0-5-2 min. the dendritic potential 
previously evoked by any of the above modes of its 
production’. The disappearance and return of the 
antidromically evoked dendritic response evoked by 
stimulating the pyramids (C,-,) parallels the dis- 
appearance and return of the late components of a 
volley descending in the tract after stimulating the 
cortex (C4-5), which are of synaptic origin’. This and 
other evidence* indicates that in all modes of their 
activation the apical dendrites are excited by synaptic 
pathways, and therefore that their response is a post- 
synaptic potential‘. However, when the dendritic 
activity to stimulation of the cortex (Fig. 1,A) or of 
structures 0-8-1-0 mm. below the cortical surface (B) 
is eliminated, the soma of the cells are still responsive 
to electrical stimulation. This is shown by the 
persistence of the first spike descending in the 
pyramidal tract (C;), or of the surface positive spike 
to subsurface cortical stimulation (B,). The cells 
then are also capable of antidromic invasion (C;), 
as shown by the remaining positive spike of the 
records, whereas the apical dendrites are not accessible 
to invasion. These observations therefore lead to the 
conclusion that the apical dendrites are not themselves 
excited by applied electrical stimuli or by local circuit 
current. Similar evidence (unpublished) has been 
obtained for the dendrites of the cerebellar cortex. 
Inexcitability to electrical stimuli is the condition 
prevalent in the electric organ of various fishes, and 
in the synaptically excitable membrane of the muscle 
end-plate and of the eel electroplaque’. In correlation 
with other observations, these findings have led to 


Abolition of dendritic responses to electrical stimuli by 
d-tubocurarine chloride. Dose used in all experiments was $ mgm./ 
: gm. cat weight, intravenous. 
(A) Stimulating and recording electrodes about 2 mm. apart on 
cortex. Four consecutive records superimposed in each set. 
Time, 20 msec, The normal surface negative response (1) was 
diminished 50 sec. after injection (2) and extinguished 20 sec. 
later (3). Recovery after 3 and 20 min. is shown in 4 and 5. 
(B) Stimulating electrodes 0:'8 mm. below cortical surface, 
recording electrodes on the latter. Three consecutive records 
superimposed in each set. Time, 20 m.sec. The positive spike, 
probably of cells, is followed by the negative dendritic potential (1). 
The latter disappeared 45 sec. after injection (2), with marked 
3 fl recovery 45 sec. later (3). 
(C) Stimulating electrodes in pyramidal tract, recording on surface 
in 1-3. Electrode functions reversed in 4-6. Five consecutive 
Superimposed records in each set. Times, 10 m.sec. The anti- 
dromically evoked cortical r posed of two positive- 
spike components and @ dendritic potential (1). Only the first 
spike component remained 2 min. after injection (2). Recovery 
after 20 min. in 3. The orthodromi evoked pyramidal 
response (4) was simplified, losing its synaptically excited com- 





ponents 2 min. after injection (5). Recovery after 20 min. in 6 
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the suggestion® that the post-junctional membrane 
which is involved in synaptic action is always un- 
responsive to electrical stimuli. The present finding 
thus provides further experimental support for that 
suggestion, which has important consequences for 
the functioning of the central nervous system. The 
bearing of electrical inexcitability of the post- 
synaptic membrane on the nature of synaptic trans- 
mission, and on the classification and analysis of 
various forms of electrogenic activity, is discussed 
elsewhere’. 

This investigation was aided by grants from the 
Muscular Dystrophy Association, United Cerebral 
Palsy Fund, National Science Foundation and 
Donner Research Foundation. 

Harry GRUNDFEST 
Department of Neurology, 
Dominick P. PURPURA 
Department of Neurological Surgery, 
College of Physicians and Surgeons, 
Columbia University, 
New York. Feb. 3. 
1 Chang, H. T., J. Neurophysiol., 14, 1 (1951): 18, 332 (1955). Clare, 
96s). and Bishop, G. H., EEG and Clin. Neurophysiol., 7, 85 
* Purpura, D. P., and Grundfest, H., Fed. Proc., 15, 146 (1956). 
’ Patton, H. D., and Amassian, V. E., J. Neurophysiol., 17, 345 (1954). 
* Eccles, J. C., EEG and Clin. Neurophysiol., 3, 449 (1951). 
* Altamirano, A., Coates, C. W., and Grundfest, H., J. Gen. Physiol., 
38, 319 (1955). 


* Grundfest, H., in ‘‘Progress in Biophysics and Biophysical Chem- 
ietry’”’, 7 (to be published). 


Seasonal Variations of Noradrenaline and 
Adrenaline Concentrations in Rat Tissues 


VaRIATIONS of catecholamine concentration in 
tissues from normal male Wistar rats were observed 
in the course of experiments covering a twelve-month 
period ; further estimations were afterwards carried 
out to confirm these variations. Adrenaline and nor- 
adrenaline were estimated fluorimetrically in heart, 
kidneys, liver, diaphragm, leg muscles, brain and 
spleen using a modification! of the method of Weil- 
Malherbe and Bone*. The results comprise between 
24 and 74 individual estimations on each tissue 
extending over periods of up to 25 months. 

Noradrenaline and adrenaline concentrations and 
the percentage of adrenaline in a mixture of these 
amines (the ‘adrenaline percentage’) usually showed 
two maxima and two minima in a year, often of 
very unequal size. Except for brain, their times and 
the approximate extent of variation in the first year 
are outlined below ; the changes in liver are shown 
graphically in Fig. 1. Noradrenaline. 2}- to 44-fold 
variation of the means obtained in different months ; 
maximal concentrations in winter (November—Janu- 
ary), with usually another maximum in summer 
(May—July). Minimal in spring (March—May) and 
late summer (August-September). Adrenaline. Two- 
to five-fold variations; maximal in July with a 
usually smaller maximum in winter (November— 
January) ; minimal in spring (March—May), and again 
in late summer (August—October). Adrenaline 
percentage. 14- to 3-fold variations; maximal in 
July and again in March ; minimal in autumn—winter 
(October—January) and in early summer (April—June). 
The catecholamine concentrations already published!,% 
were obtained during the months September— 
November. 

To obtain the most reliable estimates of significance, 
analyses from several consecutive months in both 
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Fig. 1. Mean concentrations of noradrenaline (N) and adrenaline 
(A) in liver in different months,’designated by Roman numerals. 
(Arabic numerals = numbers of estimations) 





years were combined; there was at least one sig- 
nificant maximum and minimum (P < 0-01) of 
noradrenaline concentration in each tissue and, 
except for spleen (P < 0-02), of the ‘adrenaline per- 
centage’. There were significant or probably sig- 
nificant (P < 0-05) variations of adrenaline con- 
centration in each tissue. The variations of nor- 
adrenaline concentration in heart, liver, leg muscles 
and spleen, and of the ‘adrenaline percentage’ in 
heart, were significantly or probably significantly 
diphasic. Lack of significance in some cases was 
probably due to lack of estimates at times of probable 
maxima or minima. 

There is little evidence of seasonal variation in 
brain; this might be due to a smaller number of 
estimates in this tissue although the estimates in 
spleen, of similar number, show significant changes. 
In brain the ‘adrenaline percentage’ varied notably 
less than in other tissues. 

The means of estimates obtained in the second 
year were often considerably different from those of 
the first year; they not only confirmed but also 
exaggerated some of the changes originally observed. 
The seasonal changes are significant in spite of often 
larger standard errors incurred by combining estim- 
ates from several months and in two different years. 
The necessity of simultaneous control experiments is 
obvious ; the changes of catecholamine concentra- 
tions outlined above are very much larger than those 
produced by, for example, insulin hypoglycemia as 
determined by simultaneous analyses of untreated 
and treated rats*»‘. 

Experiments with bilaterally demedullated rats 
indicate that the variations are not dependent on the 
adrenal medulla; they cannot be due to seasonal 
differences of environmental temperature or diet, nor 
solely to differences of light nor to interconversion of 
the two amines. They might have been caused in 
part by differences observed in the weight of tissues 
expressed as percentages of body-weight’; seasonal 
metabolic changes, for example, of thyroid activity*»* 
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or adrenocortical secretion’, might without medullary 
secretion account for changes of weight and of the 
adrenaline and noradrenaline contents of tissues. 

Recent experiments have shown that other catecho] 
compounds which are extracted and estimated by 
the method are present to some extent in rat tissues : 
further experiments are required to determine the 
extent to which they contribute to the observed 
variations. 

This work was supported by a grant from the 
Medical Research Council. 

KATHARINE 
Research Department, 
Runwell Hospital, 
Near Wickford, Essex. 
April 16. 

* Montagu, K. A., Biochem. J. (in the press). 


? Weil-Malherbe, H., and Bone, A. D., Biochem. J., 51, 311 
Lancet, i, 974 (1953). 


* Montagu, K. A., Nature, 176, 555 (1955). 

* Montagu, K. A. (in preparation). 

rere’ B., Acta Physiol. Seand., 25, Supp. 92 (1951). 

* Leduc, J., Dubreuil, R., and D’Iorio, A., Canad. J. Biochem. and 
Physiol., 33, 283 (1 955). 


A. Montacu 


1952). 


Measurement of Denaturation of Fish 
Protein 


Ir is well known that frozen fish alter in character 
during storage at sub-zero temperatures, becoming 
progressively tougher to eat, and exuding much 
fluid or ‘drip’ on thawing. The change proceeds more 
slowly the lower the temperature. There is a real 
need for an accurate objective method of measuring 
this deterioration, from the point of view of product 
control and also as a tool for systematic research on 
methods of freezing and storage. Most of the observed 
phenomena have been attributed to changes in the 
proteins of the flesh!, and these changes have there- 
fore been examined by a number of workers with the 
object of providing a successful method. 

The proteins of cold-stored frozen fish become 
progressively less soluble in dilute salt solution. 
Dyer, French and Snow? showed that more than 90 per 
cent of the total proteins of fresh fish muscle could 
be brought into solution by suitable treatment, and 
worked out the optimum conditions for extraction. 
The percentage of soluble protein progressively 
decreased when the fish were cold-stored, and later 
experiments* showed a correlation between soluble 
protein and taste-panel rating (degree of toughness). 
However, further work‘ revealed that the scatter of 
values in individual fresh fish was too great for the 
measurement of considerable differences in denatura- 
tion. This fact reduced the value of the method, and 
has since led to its disuse in some laboratories, and 
to the investigation of other properties instead, for 
example, viscosity‘. 

It seemed likely to us that if great variations were 
encountered in such a fundamental property as solu- 
bility, they would probably occur in others, too. We 
have therefore investigated these variations, having 
regard to the anatomy of the musculature and the 
biological factors affecting the living fish, in the hope 
that such information might point the way to a more 
reliable technique. 

In the experiments to be described, flesh from cod 
(Gadus callarias) was chopped finely with scissors. 
macerated with 5 per cent sodium chloride at 0° C., 
and then centrifuged to separate soluble from in- 
soluble proteins, which were determined as nitrogen. 
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The first finding of interest was a linear relationship 
between soluble protein and length of fish. In one 
experiment, for example, 92-2 per cent of the total 
flesh protein from a 10-in. fish was soluble in salt 
solution, while only 60-8 per cent was soluble in 
similar tissue from a 38-in. fish. 

Fillets are made up of about fifty segments of 
muscle tissue proper (myotomes), each separated from 
adjacent ones by tough fibrous septa (myocommata). 
After some practice, it was found possible to dissect 
out the myocommata reasonably free from muscle 
tissue, and their solubility in salt solution was found 
to be very low— in one case as low as 20-8 per cent. 
It was obvious, therefore, that the presence of such 
tissue must depress the figure for extractable protein 
in whole chopped fillets, and since the myocommata 
were observed to be thicker in larger fish, it seemed 
likely that their presence was responsible for the 
length-solubility relationship noted above. 

Tissue in different parts of a single fillet, with and 
without myocommata, was accordingly investigated. 
A fillet was divided into pieces each containing seven 
myotomes, and it was found that, in a 34-in. cod, the 
percentage of soluble protein diminished progressively 
from 75-6 at the anterior end to 67-8 at the tail. 
When the myotomes were dissected out free from 
myocommata, however, in the other fillet of the same 
fish, the corresponding values were 89-8 and 66-5 per 
cent, showing that the absence of myocommata 
resulted in a much higher solubility at the anterior 
end. There was no significant difference between 
dissected myotomes and whole tissue at the tail end 
because the myocommata there were too close 
together to be removed effectively. The important 
point was that even myotomes dissected free from 
myecommata differed in solubility in different parts 
of the fish. It was decided, therefore, as a routine to 
dissect out only two or three of the widest myotomes 
for investigation from each fish (near myotome No. 12 
counting from the anterior end). When this was 
done, the soluble proteins of fish 16-5, 20 and 25 in. 
long were found to be respectively 97-4, 97-1 and 
97-8 per cent of the total. In another experiment, 
values from fish 10, 24°5 and 38 in. long vere 95-6, 
96-1 and 91-9 per cent respectively. The lower values 
in very large cod were afterwards confirmed, but it 
can be seen that the relationship between solubility 
and body-length was mostly due to the presence of 
varying amounts of myocommata, and that the 
variations caused by differences in length were there- 
fore almost completely eliminated by the dissection 
technique. 

The effectiveness of this technique as applied 
to medium-sized cod was then investigated more 
fully, and when twenty-four samples of dissected 
myotomes from cod ranging from 20 to 31 in. long, 
caught in October 1955, were extracted with salt ; 
they were found to yield on the average 95-7 per cent 
soluble protein, with a standard deviation of only 
0-97 (extreme values 93-7-97-2). This was most 
satisfactory, but when the technique was applied 
to a similar batch of fish caught in January 1956, 
the average value had dropped to 87-5 per cent with 
standard deviation of 5-69 (extreme values 72 -4—97 -2), 
showing that a further influence was operative. Now 
cod in January are in @ semi-starved condition, and 
the lower values compared with the October ones 
can probably be explained by the fish preferentially 
utilizing soluble protein for energy purposes or for 
building up gonads. The greater scatter of results, 
on the same hypothesis, can be attributed to the 





NATURE 419 


different degrees of starvation in different fish. By 
March, the average value had risen again to 93-1 per 
cent + 3-69 (extreme values 82-3-96-2). We are 
continuing to investigate these points, as well as the 
possible effect of maturity. Although the low values 
for extractable protein in the largest cod are still 
unexplained, and, together with the seasonal varia- 
tion, introduce difficulties in achieving a completely 
satisfactory method for comparing fresh and frozen 
fish, the new technique represents a very consider- 
able advance. 

It has already been applied in the following way. 
Fillets from seven medium-sized cod caught in the 
summer were frozen at widely differing cooling-rates, 
then stored at — 14°C. for about one hundred days. 
The soluble protein in the dissected myotomes was 
then determined, and showed that the amount of 
denaturation was considerably influenced by the rate 
of freezing. The pattern of results was strikingly 
reproduced in a similar batch of fish caught later, 
showing that differentiation between fish exhibiting 
small differences in denaturation was now possible. 

A full account of the completed work will be pub- 
lished elsewhere. 

J. I. M. Ironsrpe 
R. M. Love 
Torry Research Station, 
Food Investigation Organization, 
Department of Scientific and Industrial Research, 
Aberdeen. 
April 20. 
1 Reay, G. A., and Kuchel, C. C., Dept. Sci. Ind. Res., Lond., Food 
Investig. Bd. Rept., 93 (1936). 
* Dyer, W. J., French, H. V., and Snow, J. M., J. Fish. Res. Bd. Can.» 
7, 585 (1950). 
* Dyer, W. J., Food Res., 16, 522 (1951). 
‘ Dyer, W. J., Proc. Symp. Cured and Frozen Fish Technol., Géteborg» 
Paper No. 7 (1953). 
5 Seagran, H. L., Comm. Fish. Rev., 16, No. 12, 13 (1954). 


Detection of a Presumptive Keto-steroid 
in the Ovaries and Blood of the Laying 
Hen 


THERE is a considerable body of information on 
the occurrence of cestrogens and androgens in avian 
species. Much of the relevant literature has been 
reviewed by Sturkie', Lorenz? and Burrows*. In the 
absence of chemical or spectrophotometric evidence 
for the nature of the natural avian gonadal hormones, 
we have attempted to detect steroid cestrogens in 
extracts of the ovaries and blood of laying hens. 

Ovaries were removed from laying hens immediately 
on killing and the large yellow ova were removed 
from their follicles and discarded. The residual 
ovaries were disintegrated in methanol in a Waring 
blendor with approximately twice their volume of 
methanol. The mixture was dialysed in ‘Cellophane’ 
dialysis tubing against methanol for 48 hr.‘. The 
dialysate was diluted with water to 60 per cent (v/v) 
methanol and extracted with four successive portions 
of dichloromethane. The dichloromethane was re- 
moved at the suction pump. The residue was chrom- 
atographed on filter paper (Whatman No. 1) by the 
use of a ligroin—absolute methanol system at 34 + 
C.*. 

Examination of the paper revealed prominent spots 
which reacted positively to 2,4-dinitrophenylhydra- 
zine, and which had an Ry value slightly less than 
that realized for pure cestrone under similar conditions. 
The spots were eluted from a number of papers with 
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Fig. 1. Ultra-violet absorption of presumptive keto-steroids 

isolated chroma‘ ically from ovaries (curve A) from blood 

(curve B) of laying pullets. Curve C was obtained from cestrone 
treated in the same way | 


dichloromethane—methanol (1:1 v/v). The eluted 
material was chromatographed repeatedly in the same 
system. The ultra-violet absorption spectrum of the 
eluate was recorded on a spectrometer (Warren ‘Spec- 
tracord’) after each run. After four such purifications 
the spot yielded material with the absorption spec- 
trum shown in Fig. 1, curve A. The absorption peak at 
283 my was close to, but distinct from, that obtained 
for pure cestrone (280 my) under the same conditions, 
and the absorption curve also indicated the presence 
of a ‘shoulder’ similar to, but different from, that 
shown by the steroid cestrogens (curve C). Finally, 
the Kober reaction was applied to the purified 
material according to the directions of Brown‘, the 
colour being observed in the Warren ‘Spectracord’. 
The reaction was negative. 

The same substance has been detected in the blood 
of laying hens. Whole blood was drawn into an equal 
volume of methanol, and a volume of water equal to 
that of the blood was then added. The mixture 
was dialysed against 60 per cent v/v methanol for 
48 hr., and the dialysate was further examined 
as described above in connexion with ovarian ex- 
tracts. A considerable number of papers, correspond- 
ing in all to about 21. of blood drawn from laying 
hens, was run. The areas on these papers that 
corresponded to the Ry values of the estriol, 
cestradiol and cestrone were cut out, eluted with 
methanol—dichloromethane (1 : 1 
v/v) and rechromatographed. A 
spot positive to 2,4-dinitrophenyl- 
hydrazone was found in the region 
corresponding to the Ry of the 
natural cestrogens. The ultra- 
violet absorption of this curve is 
shown (curve B in Fig. 1). It dis- 
played close correspondence in de- 
tail with the curve for the substance 
obtained from the ovarian extract, 
and gave a negative result in the 


3 Fig. 1. 
Kober reaction. 4 
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We ave at present engaged in studies on the 
occurrence of this substance in relation to the ye. 
productive cycle of the fowl. 

We are indebted to the National Research Coungil 
of Canada for a grant in aid of research that made 
this work possible. One of us (R. H.C.) also wishes 
to thank the Royal Society for a Nuffield Foundation 
Commonwealth Bursary which enabled this project 
to be initiated during a visit to the National Institute 
for Research in Dairying, Reading, in 1954. Woe are 
further deeply indebted to Prof. W. A. Maw and 
Prof. N. Nikolaicauk for providing suitable birds, and 
wish also to thank Prof. R. D. H. Heard of McGill 
University, and Dr. R. M. Fraps of the United States 
Department of Agriculture, for their interest and 
encouragement. 

D. 8. Layne 
R. H. Common 
Macdonald College, 
McGill University, 
Quebec. 
; os ob + 
aa oe By Stee Fhystelog; (Comstock Publishing Associates, 
* Lorenz, F. W., “Vitamins and Hormones”, 12, 235 et seg. (Academic 

Press, Inc., New York, N.Y., 1954). 

* Burrows, H., “Biological Action of Sex Hormones” (2nd. edit, 

Cambridge University Press, Cambridge, 1949). 

* Lombardo, M. E., Mann, P. H., Viscella, T. A., and Hudson, P. B 

J. Biol. Chem., 212, 345 (1955). 

5 Mitchell, F. L., Nature, 170, 621 (1952). 
* Brown, J. B., Biochem. J., 60, 185 (1955). 


Me 


Extra Ocular Photoreceptors in the Land 
Leech, Haemadipsa zeylanica agilis (Moore) 
from Nainital, Almora (India) 


THE special function of the segmental papille of 
the medicinal leech, Hirudo medicinalis, has long been 
in doubt. As far back as 1885, Whitman, in a study! 
describing the external morphology of the leech 
Hirudo, suggested serial homology of the segmental 
papille with the eyes. He supported this by the 
evidence that in sections of the segmental papillz 
are found all the elements of the eye, except the pig- 
ment. Owing to the absence of a pigment cup holding 
the glassy cells, however, as is found in true visual 
organs, Whitman found it difficult definitely to regard 
the segmental papillze as visual organs. The possi- 
bility that the segmental papillae may be concerned 
with vision has also been suggested by me in my 
memoir on the Indian leech Hirudinaria*. 

A morphological study of the land leech Haemadipsa 
zeylanica agilis (Moore), obtained from the Nainital 
area, has revealed a closer structural resemblance 
between the segmental papilla and the eyes than 
was hitherto described for other species. A section 
of the body-wall displays structures, each in the 
region of the segmental annuli, consisting of a single 


Photomicrograp of a section through the body wall of the leech Haemadipsa 
zeylanica: g.c., glassy cells; n., nucleus; p.c., pigment cup 
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glassy flask-shaped cell at the base of which is a 
layer of pigment with a nucleus embedded in it 
Fig. 1). 
The presence of the glassy cells together with the 
pigmented layer-facing outwards is significant, and 
seems to point to a visual function for the papille, at 
least in so far as this species is concerned. It also 
supports Whitman’s assertion that the eyes and the 
segmental papillz were, originally, morphological as 
well as physiological equivalents. 
M. L. Buatia 
Department of Zoology, 
University of Delhi, 
Delhi 8. 
April 21. 


iWhitman, C. O., Proce. Amer. Acad. Arts and Sciences (1885). 
tBhatia, M. L., Ind. Zool., Mem. 8 (1941), 


Antigens and Mating Types in Escherichia 
coli 


EvipENCE has been offered by one of us! for the 
existence of properties correlated with sex com- 
patibility in Escherichia coli. According to these data, 
sex-incompatible (/'—) strains have a lower acid 
agglutination point and a far greater stability of 
broth-cultures as compared with F'+ strains of 
corresponding phenotype. These and other related 
properties of cell surface and the F' + state are trans- 
mitted infectively from F+ to F— strains at the 
same time. A search for an antigenic equivalent of 
such properties was but an obvious implication of 
these findings. 

Some strains of Escherichia coli K 12 employed in 
previous researches gvere used for preparing immune 
sera by inoculating rabbits intravenously. Two 
phenotypes were chosen, one of which is defined by 
biotin and methionine deficiency and resistance to 
the bacteriophage 7',, and the other by threonine, 
leucine and thiamine deficiency and inability to 
ferment lactose, maltose, galactose, arabinose, xylose 
and mannitol. The / — and the F + variants of each 
phenotype were used. 

Both O and K antigens were prepared from each 
strain, aiming at providing evidence for the somatic 
or the capsular nature of the antigenic structure, if 
any, correlated with sex compatibility. The O antigen 
was prepared by heating young broth-cultures at 
100° C. for 24 hr. The thermolabile K antigen was 
prepared by suspending in saline smooth opaque 
colonies freshly grown on nutrient agar supplemented 
with 1 per cent glucose. Rabbits were injected at 
4-day intervals and sera collected when test- 
bleedings revealed an agglutinating titre of about 
1: 1,000. 

Fresh suspensions in saline of the four strains, that 
is, the two mating types of the two phenotypes, were 
used for the agglutination reactions. For this purpose 
cultures were used at the logarithmic growth stage 
under conditions which were optimal for both 
recombination and F' infection. 

The results of the agglutination reactions showed 
that: (1) anti-O sera give no appreciable agglutina- 
tion with any strain unless the cells are boiled for 
2} hr.; (2) anti-K sera differentiate F — from F + 
untreated cells of the same phenotype in that they 
agglutinate #— much more rapidly and in larger 
clumps than they do F+ ; (3) the phenotype and 
the F state of the antigen used for injecting rabbits 
do not affect appreciably the type of antibody pro- 
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duced, but the anti-K sera have a higher titre than 
the anti-O ones; (4) controls, either in the absence 
of immune sera or with normal serum from untreated 
rabbits, are fully negative; (5) the Kauffmann 
serum 026 B6 (kindly supplied by Dr. A. Buogo) 
gives, with the same antigens, a reaction identical 
with that of our anti-K sera. 
These observations seem to indicate that the anti- 
genic difference, if any, between F+ and_F — cells of 
the same phenotype is to be understood as a differ- 
ence in surface antigens, which is in good agreement 
with our previous results. Possibly, + cells are 
deprived of, or F— cells are more abundantly pro- 
vided with, a capsular antigen which seems to be of 
the thermolabile B type. 
On the basis of these preliminary results, wider 
researches have been undertaken in order to: (a) 
analyse, qualitatively and quantitatively, the anti- 
genic structure of Escherichia coli strains belonging 
to different mating types; (6b) ascertain the effect 
of adsorbed antibodies on the kinetics of recombina- 
tion and F infection. 
Moreover, it is apparent that if F infection is 
substantiated, at least partially, by transformation 
of antigenic properties, these researches might also 
reinforce the interpretation of the well-known phe- 
nomenon of paragglutination’. 
G. A. Maccacaro 
C. COLOMBO 
Istituto di Patologia Generale, 
Universita di Milano. 
April 25. 
* Maccacaro, G. A., Nature, 176, 125 (1955). Maccacaro, G. A., and 
Comolli, R., J. Gen. Microbiol. (in the press). 
* Zironi, A., Atti Mem. Soc. Lomb. Med., 6, 555 (1938). 


5-Hydroxytryptamine in Scorpion Venom 


In the course of an investigation of the toxic factors 
in the venom of Leiurus quinquestriatus (H. and E., 
1829), one of the constituents of the venom has been 
found to be 5-hydroxytryptamine. 

The venom was obtained by electrical stimulation 
of the telson, and was dried in vacuo and dissolved in 
water when required. The 5-hydroxytryptamine was 
identified by paper chromatography, developing with 
three different solvent systems and using the colour 
reactions with p-dimethylaminobenzaldehyde or 
diazotized p-nitroaniline, or the fluorescence produced 
after treatment with potassium dichromate and 
formalin (cf. Erspamer’). 

Comparison of the areas of the spots with those 
from known concentrations of 5-hydroxytryptamine 
suggested concentrations of 3-4 ywgm. 5-hydroxy- 
tryptamine base/mgm. dry venom. Assays of the 
crude venom on the rat uterus preparation or (with 
less precision) on guinea pig ileum confirmed these 
concentrations, and the activity of the venom on 
these preparations could be completely antagonized 
by dihydroergotamine. Assays of eluates of 5-hy- 
droxytryptamine from chromatograms of the venom 
gave rather lower values, 1-2 ugm./mgm. venom ; 
but eluates from other areas of the chromatogram did 
not show any activity on these preparations. 

These concentrations of 5-hydroxytryptamine are 
even higher than those reported in wasp venom’, and 
may contribute to the pain resulting from a sting. 
It is of interest that Mohammed and El Karemi‘ 
have claimed that a combination of dihydroergot- 
amine and atropine, both capable of antagonizing 
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5-hydroxytryptamine, can protect mice from several 
lethal doses of venom. It seems unlikely, however, 
that 5-hydroxytryptamine, in these concentrations, 
can be a factor in the systemic toxicity of the venom, 
and extraction of the venom by 95 per cent (v/v) 
acetone, so that the 5-hydroxytryptamine is re- 
moved, does not appear to affect the toxicity of the 
residue. 
K. R. Apam 
C. WEIss 
Department of Physiology, 
University College of Khartoum. 
April 23. 


1 Balozet, L., Arch. Inst. Pasteur Algér., 38, 90 (1955). 

* Erspamer, V., J. Physiol., 127, 118 (1955). 

* Jacques, R., and Schachter, M., Brit. J. Pharmacol., 9, 53 (1954). 

‘ — A. H., and El Karemi, M., J. Trop. Med. (Hyg.), 56, 58 
(1953). 


Shell Disease in Portuguese Oysters 


Smyce the discovery in 1949 ! of shell disease among 
Brittany oysters relaid in Britain, detailed observa- 
tions of its occurrence have been made. It is now 
established among native oysters, particularly in 
some of the warm shallow creeks in Essex? ; but there 
is no previous record of its occurrence in Gryphaea 
as distinct from Ostrea. 

In 1953, two naturally occurring Portuguese oysters, 
Gryphaea angulata, from the River Crouch were 
found to be lightly infected ; but no further evidence 
that the disease attacked this species of oyster was 
obtained until September 1955 when Portuguese 
oysters from West Mersea, Essex, were found to be 
infected and in some cases to have died, as a result 
of the disease. 7-1 per cent showed evidence of attack 
compared with 9-0 per cent of the native Ostrea edulis 
on the same ground. 14 per cent of the infected 
Portuguese oysters and 22 per cent of the infected 
native oysters were in the last stages of the disease. 
The Portuguese oysters had been relaid from a 
variety of sources so that it was not possible to 
discover where the infection originated. 

Symptoms are the same in both types of oyster : 
an initial appearance of opaque white clear-centred 
spots on the inside of the shell was followed by their 
coalescence and subsequent appearance of greenish- 
brown patches. When the area of the muscle is 
reached, there is interference with the closing mech- 
anism, resulting in death. 

H. A. Coie 
G. D. WaucH 
Fisheries Laboratory, 
Burnham-on-Crouch, 
Essex. 
April 24. 
2 Cole, H. A., Nature, 166, 19 (1950). 


2 Cole, H. A., and Hancock, D. A., Rapp. et Proc. Verb., Cons. Internat. 
Explor. Mer, 140 (6), 24 (1956). 


Etiology of Atherosclerosis 


A RECENT observation has been made which may 
have an important bearing on current views regarding 
the etiology of atherosclerosis. It has been observed 
that alimentary lipemia, induced by a normal fat- 
containing meal (for example, a mixed grill), is 
inhibitory to the spontaneous in vitro fibrinolytic 
mechanism of blood which is active at pH 7-4 after 
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dilution of the plasma'. The mean values in twenty 
normal subjects for the percentage of clot lysed jn 
24 hr. before, and 33-4 hr. after, a fat-containing 
meal are as follow : 


Fasting 
79 per cent 


After fatty meal 
Per cent lysis in 24 hr. 24 per cent 

This observation may provide a bridge between 
the dietary* and mural thrombus incorporation? 
theories of the etiology of atherosclerosis. The 
sequence of events suggested is that a high food 
fat intake leads to a continuing inhibition of the 
fibrinolytic system of the blood and so to persistence 
of mural thrombi and their incorporation into the 
vessel wall. 


H. B. W. Greic 


Department of Hematology, 
South African Institute for Medical Research, 
Johannesburg. 
April 21. 
1 Fearnley, G. R., and Lackner, R., Brit. J. Haemat., 1, 189 (1955), 
* Keys, A., Circulation, 5, 115 (1952). 


* Duguid, J. B., Lancet, i, 891 (1954). Crawford, T., and Levene, C. i. 
J. Path. Bact., 64, 523 (1952). 


Inhibition of Venturia spp. by Analogues 
of Host Metabolites 


THE significance of host metabolites in the host 
relations of Venturia inaequalis and V. pirina, the 
causal fungi of apple and pear scab respectively, has 
already been reported!. Further studies have shown 
that, of the main components of the mixtures of 
plant phenols in the apple and pear, compounds of 
the chlorogenic acid type, that is, depsides, probably 
play an important part. They are toxic to the 
pathogens at low concentrations, but do exhibit some 
phytotoxicity when injected in vivo. 

In a search for a compound of this type, which 
would be more toxic to the pathogens than chloro- 
genic acid but less damaging to the host species, we 
have examined, first in culture, a series of structural 
analogues. The fungi were grown on filter-paper 
cylinders standing in filter-sterilized liquid media, and 
growth and sporulation were recorded?. Growth was 
visually assessed in categories, category 2 being 
arbitrarily assigned to a normal amount (not type) of 
growth. Sporulation was estimated by a turbidimetric 
method in which the readings were directly propor- 
tional to the numbers of conidia produced by the 
cultures. 

An example of the reactions of V. inaequalis to the 
compounds studied is given in Table 1, the result 
of each treatment being expressed as the mean of six 
replicates. The basal culture medium contained 











Table 1. INHIBITION OF GROWTH AND SPORULATION OF V. inaequalis 
P da 
| Addition Sporulation| Growth Notes 
| category 
_ 0-349 2 } 
Chlorogenic acid 0-187 2 Abnormal growth 
Caffeic acid 0-178 2 Abnormal growth 
Ferulic acid 0-332 2 
Protocatechuic acid 0-207 2 
p-Coumaric acid 0-220 2 
o-Coumaric acid <0-001 1 Abnormal growth 
| Cinnamic acid 0-000 0 Inoculum 
ungerminated 
| Quinic acid 0-352 2 
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glucose, @n enzymic digest of casein, and inorganic 
salts; the final concentration of each added com- 
pound was M/100 and the initial pH was 5-6 in all 
cases. 

Cinnamiec acid was the most inhibitory compound 
and was unique in preventing germination of the 
inoculum. Introduction of a hydroxyl group in the 
ortho position, that is, o-coumaric acid, permits 
germination, but growth is abnormal and inhibited, 
and sporulation is strongly inhibited. Hydroxyl 
groups in any position in the benzene ring with the 
exception of a single hydroxyl group in the para 
position, that is, p-coumaric acid, cause abnormal 
growth, and even with the latter compound sporula- 
tion was slightly reduced. Ferulic acid, where the 
meta hydroxyl group is masked, also gives normal 
growth, while methylene dioxycinnamic acid, in 
another test, was more toxie than o-coumaric acid. 
Protocatechuic acid, which does not possess the 
—CH=-CH.COOH grouping, permits normal growth 
but induces slight inhivition of sporulation. In con- 
trast, it may be noted that protocatechuic acid is 
highly toxie to Colletotrichum circinans*. Quinic acid, 
a component of chlorogenic acid, had no effect either 
on growth or sporulation. Similar results have been 
obtained with V. pirina in vitro. 

In view of the outstanding toxicity of cinnamic 
acid and its potential value as a protective fungicide 
and a chemotherapeutant, its activity in the latter 
role was studied in vivo. Shoots of Cox’s Orange 
Pippin, raised under artificial light in a heated green- 
house, were inoculated with V. inaequalis, and, twenty - 
four hours later, all but the control shoots were 
injected with a 0-2 per cent solution of sodium 
cinnamate'. Only slight interveinal cnlorosis and 
growth inhibition resulted despite an intake of about 
100 mgm. per shoot tip. Thirteen days after inocula- 
tion a high degree of inhibition of V. inaequalis was 
observed in the sodium cinnamate treatment. A 
chromatographic examination of leaves above the 
injection point indicated the persistence of the 
cinnamate. 

Further studies of this aspect of host—parasite 
relations, and of the chemotherapeutic value of 
compounds allied to host metabolites, are being 
continued and will be reported in full elsewhere. 


D. S. 
A. E. 


KIRKHAM 
FLoop 


East Malling Research Station, 
Near Maidstone, Kent. 
April 16. 
‘Kirkham, D. 8., Nature, 178, 690 (1954). 


* Kirkham, D. 8., Ph.D. thesis (Lond.) and in the press (1955). 
"Link, K. P., and Walker, J. C., J. Biol. Chem., 100, 379 (1933). 


Isolation and Identification of Parathion 
in Biological Material 


NuMEROUS methods have hitherto been proposed 
for the isolation of parathion from biological material 
and for its identification. Most of these methods, 
have, however, defects which cannot be overlooked, 
resulting in either a small yield of poison (for 
example, steam distillation) or a highly impure 


extract (for example, isolation with the Stas—Otto 
method). 
Averell and Norris! 
ultra-violet spectrophotometry 


Among the identification methods, the 
reaction has proved aspecific, 
and paper 


while 
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Parathion 


p-Nitrophenol 





(a) (b) 


Fig. 1. Chromatograms of parathion and p-nitrophenol using 
wtra-violet lamp of wave-length (a) 3600 A. and (b) 2537 A. 


chromatography are highly disturbed by the im- 
purities present in the extracts. 

In trying to eliminate these inconveniences, I have 
devised a new system of isolation and identification 
which has given satisfactory results. 

A preliminary extraction is made using the Fret- 
wurst and Naeve’ method : 10 gm. of the organ under 
examination are homogenized in a mortar with 
quartz, then diluted with 20 c.c. of distilled water, 
20 c.c. of ethyl alcohol, and 50 c.c. of trichloroacetic 
acid at 20 per cent. After repeated shakings for 
30 min. a portion of the mixture is centrifuged for 
15 min. The supernatant liquid is filtered, the alcohol 
is evaporated and the aqueous acid solution is then 
filtered through a column of acid alumina prepared 
according to the method of Kuhn and Wieland?®. 
No visible rings form; but parathion is completely 
adsorbed, while many impurities remain in the 
aqueous solution. The parathion is then eluted from 
the desiccated alumina with ethyl ether. The ether is 
filtered and evaporated with a weak air current. The 
residue is dissolved in benzene or alcohol and placed 
directly on the starting line of an SS2043b paper 
(28 cm. x 25 cm.) for chromatography. Simultane- 
ously, test spots of parathion and p-nitrophenol are 
also placed on the paper. Development is carried out 
with the ascending method using as solvent 5 per 
cent ethyl ether in water-saturated petroleum ether. 
The paper is saturated in the vapour of the water 
phase of the solvent overnight. The run takes place in 
2-3 hr. at a temperature of 20°C. The spots of the 
parathion and of its breakdown product, p-nitro- 
phenol, are detected by two ultra-violet lamps, one 
at 3600 A. and the other at 2537 A. (Mineralight 
SL 2537), and photocopied according to Markham 
and Smith‘. With the 3600-A. lamp the p-nitro- 
phenol absorbs strongly, while the parathion ab- 
sorbs weakly. Instead, with the 2537-A. lamp the 
parathion absorbs strongly : even 0-5 gamma of the 
substance is easily identifiable. The parathion has 
an Rp value of 0-98 and p-nitrophenol has one of 
0-30. With this solvent we avoid the inconvenience 
of the partial transformation of the parathion in 
p-nitrophenol which is observed with alkaline 
solvents®-? or the necessity of working in ‘reversed 
phase’®. 

A control to ensure the nature of the spots may 
be done by cutting strips from the chromatogram 
and examining them in ultra-violet with an adapter 
for the Beckman spectrophotometer model DU *, first 
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at wave-length 3200 A. (maximum for p-nitrophenol) 
and then at wave-length 2780 A. (maximum for 
parathion). With the first examination we obtain 
maximum absorption in the location of the para- 
thion spot ; the contrary occurs, on the other hand, 
when the examination is made with wave-length 
2780 A. Sometimes the impurities still present in 
the extract alter the form of the spot, which becomes 
considerably flatter or wider: notwithstanding, the 
Ry value is not substantially modified, and, further- 
more, the examination with the two ultra-violet ray 
lamps and an eventual successive transformation of 
the parathion into p-nitrophenol by ammonia vapour 
equally allow identification. 

I am grateful to Dr. R. M. de Leo for his co-opera- 
tion. Further details will be published elsewhere. 


ANGELO Fior1 


Istituto di Medicina Legale e delle Assicurazioni, 
Universita di Padova. 
April 30. 

1 Averell, P. R., and Norris, M. V., Anal. Chem., 20, 753 (1948). 

2 Fretwurst, F., and Naeve, W., Arch. Tovikol., 15, 185 (1955). 

*Kuhn, R., and Wieland, T., Ber., 78, 962 (1940), as quoted in 
Lederer, E., and Lederer, M., “Chromatography” (Elsevier, 
Amsterdam, 1953). 

“Markham, R., and Smith, J. D., Biochem. J., 45, 294 (1949). 

* Pfeil, E., and Goldbach, H. J., Klin. Wschr., 31, 1011 (1953). 

* Kaiser, H., and Haag, Th. (quoted by Schmidt). 

* Schmidt, G., Arch. Tozikol., 15, 361 (1955). 

® Metcalf, F. L., and March, R. B., Science, 117, 527 (1953). 


* Tennent, D. M., Whitla, J. B., and Florey, K., Anal. Chem., 23, 1748 
(1951). 


Ascorbic Acid Content in Fruits of 
Myrciaria glomerata Berg. 


TuE fruit of the Brazilian plant Myrciaria glomerata 
Berg. has proved to be very rich in ascorbic acid. 
The ascorbic acid content was determined in the 
extract obtained by running the fruits (as a whole 
or in parts) in a blendor for 2 min.; a 0-4 per cent 
oxalic acid solution was used for preventing oxida- 
tion during the extraction period and subsequent 
determination ; ascorbic acid was assayed by the 
2 : 6-dichlorophenol-indophenol method according 
to the technique described by Leme and Malavolta'. 

A marked difference in vitamin C content was 
observed in fruits from trees exposed to full sunlight 
when. compared to those from shaded trees. 


.— =< ascorbic acid/100 gm. 
Tree No. ull sunlight Shaded 

1 2,417 717°3 

2 2,389 833 -6 

3 2,322 560-8 


Assays made with fruits at different stayes of 
maturity gave the following results : 


State of maturity Mgm. ascorbic acid/100 gm. 


Green fruits 2,716 
Fully developed fruits 2,391 
Ripe fruits 2.417 


Green fruits had thus a higher vitamin C content 
than either partially or completely ripe fruits ; the 
difference between the last two types was not 
statistically significant. 

+ Different parts of the fruit that were assayed 
separately had the following ascorbic acid content: 


Part of the truit 


Peel 
Pulp (without seeds) 


Mgm. ascorbic acid/100 gm. 


2,482 
3,018 
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It is fortunate that the edible portion of the fruit, 
namely, the pulp, is richer than the 
The results herein reported show that the fruits of 
Myrciaria glomerata have the highest vitamin ¢ 
content found among edible fruits of the family 
Myrtaceae ; they are also among the fruits riches 
in this vitamin, being sufpassed only by the hips 
of wild roses and by fruits of Malpighia spp. 
E. MALAvVOoLrTa 
J. LEME, JUN. 
J. T. A. Gure: 
E.S.A. ‘Luiz de Queiroz’, 
University of S. Paulo, 
Piracicaba, 8. Paulo, 
Brazil. 
J. SouBIHE Sospro 
Instituto Agronémico, 
Campinas, 8. Paulo. 
Brazil. 


1 Leme, jun., J., and Malavolta, E., An. Ese. Agric. Queiroz, 7, 116 
(1950). 


Development of the Long Forms 
of Bacteria 


NuMEROvs methods of inducing long forms in 
aerobic and anaerobic bacteria have now been 
described’. One of the standard techniques of 
maintaining these forms is to grow the organisms 
beneath an agar block, that is, under microaerophilic 
conditions. 

During the course of large numbers of experiments 
with shake cultures in quill tubes (3 mm. internal 
diameter), the medium being covered with various 
substances, the development of long forms has been 
readily observed. An account of this work is being 
prepared for publication. 

Utilizing poor media (agar containing 2 per cent 
nutrient broth) it was observed that, with twenty 
different aerobic species (all catalase-positive) exam- 
ined, a series of disks appeared below the meniscus 
at various depths up to 12 mm. (that is, to the depth 
of normal oxygen penetration). This phenomenon 
did not occur in this medium with catalase-negat ive 
organisms. When these disks are sectioned, long 
forms and typical L-bodies can always be seen 
(Figs. 1 and 2), sometimes for up to six weeks 
after incubation. The fact that sunlight increases 
the depths of the disks* suggested that the formation 
of hydrogen peroxide is the probable factor involved. 
If hydrogen peroxide is placed at the surface prior 
to incubation the disks appear at a very much lower 
level, whereas with catalase on top, growth occurs 
on the surface of the medium and no disks develop 





Fig. 1. B. anthracis showing normal and long forms (x 1,400) 
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¥ 
Fig. 2. Cl. welchii showing long forms and an L-body. (x 1,400) 


(Fig. 3). The same effect is observed with aerobes 
in columns of nutrient agar topped with hydrogen 
peroxide (Fig. 4). Similar cultures (in poor media) 
incubated anaerobically for as long as a week do 
not develop disks until exposed to an atmosphere 
containing oxygen. This is strong evidence that the 
prime factor in the production of long forms is the 
presence Of oxygen leading to hydrogen peroxide 
formation, and not necessarily a poor medium. 

Hydrogen peroxide placed at the surface of shake 
cultures of anaerobes in nutrient agar produces 
increasing zones of inhibition according to the con- 
centration of hydrogen peroxide used. The normal 
zone of inhibition is abolished if catalase is placed at 
the surface*. Again, at the surface of the column of 
growth of the anaerobes where the production of 
hydrogen peroxide is most active long forms can be 
readily observed. 





Fig. 3. The effect of hydrogen peroxide and catalase on the 

growth of B. proteus in poor media. Tube 1 exposed to air; 

tubes 2, 3 and 4 covered with hydrogen peroxide at 10-*, 10-* 

and 10~* respectively ; tube 5 covered with catalase; tube 6 
negative control. (x 4) 
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1 2 3 4 


Fig. 4. The effect of hydrogen peroxide on shake cultures of B. 

anthracis in nutrient agar. Tube 1 exposed to air; tubes 2 and 3 

covered with hydrogen peroxide at 10-* and 10~* respectively ; 
tube 4 negative control. (x $) 


It therefore seems altogether probable that these 
forms are produced by most bacteria when they are 
exposed to oxygen and either are deficient in catalase 
or are incapable of synthesizing this enzyme from the 
environment in which they find themselves. The fact 
that the strict anaerobes which are catalase-negative 
actively produce hydrogen peroxide’ at the surface 
of the column of growth is also in keeping with this 
mode of L-formation. 

It is more than likely that this formation of long 
forms occurs naturally when there is competition 
among organisms possessed of divers catalase content 
when growing on limited nutritive material in the 
presence of oxygen. 

The fact that most viable organisms will either 
swell up or produce long forms in the presence of 
penicillin aerobically indicates that probably one of 
the main actions of this substance is to make the 
organisms more sensitive to hydrogen peroxide or to 
interfere with the synthesis of catalase from the 
medium. 

It has also been observed that endospore formation 
of aerobic spore-formers occurs most readily just 
above the disks in these tubes in the presence of 
oxygen and this is again probably a direct effect of 
hydrogen peroxide on the cell. This is in keeping 
with the observations of Bayne-Jones and Petrilli* 
and Knaysi’. 

R. A. Ho“tMan 
Department of Pathology and Bacteriology, 
Welsh National School of Medicine, 
Cardiff. 
April 14. 
1 Klieneberger-Nobel, E., J. Gen. Microbiol., 3, 439 (1949). 
* Dienes, L., and Weinberger, H. J., Bact. Rev., 15, 245 (1951). 
* Cahn-Bronner, C. E., Proc. Soc. Exp. Biol. Med., 45, 454 (1940). 
‘Holman, R. A., J. Path. and Bact., 70, 195 (1955). 
* Gordon, J., Holman, R. A., and McLeod, J. W., J. Path. and Bact., 
66, 527 (1953). 
* Bayne-Jones, S., and Petrilli, A., J. Bact., 25, 261 (1933). 
’ Knaysi, G., J. Bact., 49, 473 (1945). 
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Effect of Temperature on the Spontaneous 
Activity from the Isolated Ganglia 
of the Slug, Cockroach 
and Crayfish 


Most biological reactions respond to an increase 
in temperature by an increase of rate, and decrease 
their rate if the temperature is lowered. However, 
two preparations, that of the elasmobranch ampullx 
of Lorenzini described by Sand! and by Hensel? ; 
and that of mammalian peripheral nerve described 
by Bernhard and Granit®, show an anomalous 
transient response to temperature. 

In these, when the temperature is increased the 
preparations show a transient decrease in rate of 
spontaneous activity, whereas if the temperature is 
decreased, the activity shows a transient increase. 
The final rate of activity shows the normal 
temperature effect: it is faster at higher tem- 
peratures. 
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Full details concerning the sensitivity of these 
preparations to temperature change will be published 
elsewhere. 


G. A. Kerxur 
B. J. R. Taytor 


Department of Physiology and Biochemistry, 
University of Southampton. 
March 28. 


‘Sand, A., Proce. Roy. Soc., B, 125, 524 (1938). 
* Hensel, H., Z. vergl. Physiol., 37, 509 (1955). 
* Bernhard, C., and Granit, R., J. Gen. Physiol., 26, 257 (1946). 


Effect of Spore Coalescence on the Early 
Development of Gracilaria verrucosa (Hudson) 
Papenfuss. 


CARPOSPORES and tetraspores of G. verrucosa have 
been grown on microscope 
slides in running, natural sea 
water under constant illum. 
ination. After the initial 
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attachment to the slide, divi- 
sions occur which corre. 
spond, in general, with the 
observations of Killian’, 
These produce, in 40-45 
days, a dome of cells which 
may be 30-35y high and 120u 
in diameter. In the majority 
of isolated sporelings there is 
a great reduction in activity 
at tnis stage; but in some 
cases development of the 
shoot begins, in circum. 
stances described _ below. 
The peripheral growth of 
closely adjacent spores leads 
to their meeting and 
coalescing into irregularly 
shaped ‘rafts’. In these 
rafts individual sporelings 


—— 


Temperature (° C. 





Interval = 10 sec. 
for crayfish 


Fig. 1. Effect of change of temperature on the spontaneous electrical activity from the 
, the abdominal ganglia of the cockroach —e—e—e, 
.and the abdominal ganglia of the crayfish — — — 





pedal ganglion of the slug 


We have found three other preparations that show 
a similar anomalous transient response to tempera- 
ture. These are the isolated pedal ganglion of the slug, 
the isolated thoracic and abdominal ganglia of the 
cockroach, and the isolated thoracic and abdominal 
ganglia of the crayfish. All three of these show spon- 
taneous activity the rate of which is affected by 
temperature and temperature change. These effects 
are shown in Fig. 1. In all three an increase in tem- 
perature is followed by a transient decrease in 
spontaneous activity, whereas decreasing the tem- 
perature is followed by a transient increase in activity. 
This is true both for the rate of activity of single 
units and also for the number of units that become 
active. The effect is most clearly seen in the 
slug, where it takes approximately three to four 
minutes before the normal temperature effect is 
seen ; it is most transient in the crayfish, where it 
lasts for about fifteen seconds after the temperature 
change. 


Interval = 2 min. 
for slug and cockroach 


cannot be recognized after 
a time unless their posi- 


tions have been mapped 
at earlier stages. On all 
slides shoots have been 


first observed arising from 
rafts of this kind. Isolated 
sporelings, on the other hand, rarely show any 
change from the 40-day condition after several 
months, by which time coalesced sporelings of 
the same age have produced shoots several milli- 
metres long. Shoots are not produced by all 
sporelings in a raft, and, when an extensive raft 
produces numerous shoots, these are well spaced 
out and seldom arise from adjacent sporelings. 
Furthermore, it will be seen from Fig. 1 that 
the larger rafts tend to bear proportionately longer 
shoots. On the slide concerned, the longest (1-8 
mm.) occurred on a raft of about five sporelings. 
Larger rafts on the same slide bore more than one 
shoot, but none was longer. The largest raft, con- 
taining about fifty sporelings, bore ten shoots aver- 
aging 0-61 mm. in length, the longest measuring 
1-6 mm. A ratio of five sporelings to each shoot 
seems usual in the larger rafts; but the frequency 
of the small shoots produced on isolated sporelings 
is much lower than 1 in 5. 
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these Thus it seems that a shoot beginning development Systematics of the Marine-Bug 
lished ona raft is able to obtain nutriment or growth stimu- : : 
lants not merely from its parent sporeling disk but PHYSIOLOGICAL barriers prevent most insect taxa 
algo from the surrounding tissue. In fact, coalesced adopting @ marine life; but the bug Aepophilus 
OR sporelings behave less as independent individuals bonnairet has surmounted some of these and lives 
than as a single organism. The observations suggest abundantly at the lowest Fucus zone of rocky shores 
warallels with the organization of the apex of a higher in south-west Britain. The better to understand 
plant, but this analogy obviously cannot be pressed the adaptive trends followed, a sound systematic 
far at present. Both carpospores and tetraspores basis is needed. The bug is placed in a monotypic 
show this behaviour. This is more surprising in the family: but (1) in Gerroidea next to Mesoveliidae! ; 
latter, Which presumably include both male and (2) adjacent to Cryptostemmidae? ; (3) between the 
; female spores, than in groups of genetically identical bedbugs and Anthocoridae®, or (4) in Saldoidea but 
i carpospores. as a branch distinct from saldids and Leptopodidae‘. 
Pruthi® showed the male genitalia 
209 of Aepophilus and some saldids to 
rly be almost identical and suggested 
son) j that on this _single character the 
marine-bug did not warrant sep- 
16 4 aration from Saldidae ; not a single 
have writer has accepted this view, but 
scope ae it is now shown to be correct. 
al sea E The female genitalia of Aepophilus, 
llum- <a> | Salda and Saldula are not dis- 
nitial g tinguishable inter se; they show 
divi- % a greater development of the third 
orre- .. valvifer than is found elsewhere 
1 the = in Heteroptera; a second valvi- 
lian’, F fer sclerotized as two distinct plates ; 
L—45 % identical first and second valvulz 
vhich 0-4 4 and associated rami; secondarily 
120u incomplete separation of the first 
ority | valvifers from tergum VIII. The 
ere is | | egg guide is formed by separate 
Ivity 0 och IT. IL first valvule above and a med- 
some 7 T r ian membrane, marked by four 
the 0 1 2 3 4 5 longitudinal rows of little tubercles, 
cum- Area of sporeling rafts (104 ,:*) below. 
slow. The head of Aepophilus has three 
h of t T T T T r pairs of dorsal trichobothria, a broad 
leads 0 1 ° 3 4 5 and large labium and a labrum with 
and Probeble number of sporelings in rafts an almost non-existent first segment 
larly Fig. 1. Relationship between length of shoots of Gracilaria verrucosa and area of and lengthened third. The pee 
hese sporeling disks or coalesced rafts of disks bearing them after 80 days growth from carpo- t@Frsi are devoid of arolia or an- 
lings spores. Lengths shown by lines above datum. Lines below this represent only the alogous structures: male and fe- 
% position of a single sporeling or raft. Areas of rafts are roughly proportional to the . . . 
after number of sporelings they contain. All sporelings or rafts bearing a single shoot or ™ale genitalia, head, thoracic scler- 
posi- none are included. Larger areas bear proportionately longer shoots ites, tarsi and pretarsus and ab- 
pped dominal structure—there is a single 
1 all Though it is possible that experimental conditions dorsal abdominal gland in larve opening in 
been may be responsible, in part, for the results obtained, front of tergum IV—all indicate that the marine- 
from it is significant that sporeling rafts of the same kind, bug is a saldid, and confirmation comes from the 
ated bearing mature fronds, have been observed on the male ‘strigil’. In Saldidae this comprises a set 
any shore. Speedier initiation and accelerated early of modified sete on the third latero-tergite and a 
roral growth of shoots would be of obvious ecological granulose plate on the second* ; in Aepophilus there 
<alae advantage to the plant. Its usual habitats are liable is an identical granulose plate, but the specialized 
rilli- to frequent covering by sand; and the faster the sete are lost. The acquisition of a general setal 
all early development of the shoot, the greater is the cover, loss of black pigmentation, reduction of fore- 
raft chance of its projecting above the sand surface, should wings and loss of hind-wings are, together, evidence 
rced the base become covered. of such extreme modification that perhaps tribal 
ngs. tafts bearing several shoots appear very similar status is deserved: such is now proposed as 
shat to Chemin’s figures for Grateloupia filicina, Lomentaria Aepophilini Puton stat. nov., within Saldinz. 
ager davellosa and L. rosea*, and these may have arisen It has been shown that some Saldidae (Saldula 
(1-8 in the same way, though Chemin considered it more spp.) are adapted to survive regular tidal submergence 
ngs. probable (in L. clavellosa, at least) that shoots de- on mud-flats?: many Pentacora spp. are estuarine, 
one veloped from the expanded base of an original shoot. while two imperfectly known genera, Orthophrys on 
-on- This is not the case in the present study. the Atlantic coat of Morocco and Omania on the 
ver- W. Erion JONES Red Sea coast of Sinai, have been captured in rock 
ring Marine Biology Station, crevices well below high water. In the last two 
oot Menai Bridge, Anglesey. there is loss of overlap of the fore-wings, reduction 
ney Jan. 28. or loss of the hind-wings and reduction of the 
ngs ' Killian, K., Zeit. Bot., 6, 209 (1914). scutellum ; but evidently Aepophilus has gone much 
‘Chemin, M. E., Rev. Gen. Bot., 49, 365 and 441 (1937). the farthest along the way to complete adaptation 
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to a submarine existence. The taxonomic distribution 
of the genera mentioned, and others, is such that 
we may conclude that many saldid genera are ex- 
hibiting parallel trends towards a partial or more 
nearly complete aquatic life. 

An obvious specialization of Aepophilus is the 
presence of bubble-retaining areas on the pronotum, 
hemelytra and sternal region, but no plastron has 
been detected. The red coloration is paralleled by 
that of Aepopsis robinii, a carabid living in similar 
situations and often collected with Aepophilus® ; 
this too has evolved from a group of predominantly 
black insects. In addition to the structural modifica- 
tions, there are behavioural ones ; for example, the 
bugs become immobile when suddenly submerged. 
Some simple experiments have demonstrated the 
value of the modifications: the marine-bug can 
survive at least 234 hr. in still sea water, at least 
49 hr. in running sea water; bugs kept in still sea 
water for 18 hr. were active immediately on release, 
those kept in boiled sea water for a similar period 
took about 30 min. to resume activity. Further 
work is in progress. 

Dennis LESTON 

44 Abbey Road, 

London, N.W.8. 

* Puton, A., “Synopsis des Hémiptéres Hétéroptéres de France”, 1 
(Paris, 1879). 

* Bergroth, E., Ent. Mon. Mag., 35, 282 (1899). 

* Kirkaldy, G. W., Canad. Ent., 40, 357 (1908). 

* Reuter, O. M., Acta Soc. Sci. Fenn., 37 (3), 1 (1910). 

* Pruthi, H. S., Trans. Ent. Soe. Lond., 127 (1925). 

* Leston, D., and Haskell, P. T. (in preparation). 

7 Brown, E. S., J. Anim. Ecol., 17, 180 (1948). 

® Morton, J. E., J. Mar. Biol. Assoc.. 33, 187 (1954). 


Transmission of Infra-red Light in Turbid 
and Clear Sugar Solutions 


A WELL-FILTERED coloured sugar solution (in 
water) has an extinction-curve falling with increasing 
wave-length of light from near ultra-violet to red. 
Using as reference a clear, colourless sugar solution 
of the same concentration as the sample, it is possible 
to extend the observations in the range of near infra- 
red without interference from the strong absorption 
bands of water at about 980 and 1,175 my. The 
extinction of the coloured sample will then show a 
continuous decrease with increasing wave-length up 
to a range of 1,000-1,100 my, where a flat minimum 
occurs. At still longer wave-lengths, the extinction 
rises again. The minimum extinction is very low 
compared with the optical density for visible light. 

The same coloured solution, containing suspended 
particles (producing turbidity), shows the same be- 
haviour, but naturally has a higher light attenua- 
tion than the filtered one at every wave-length. For 
solutions in the concentration-range common in sugar 
factories, the difference in optical density between 
unfiltered and clear-filtered solution is practically the 
same in the range 500-1,500 mu. 

Thus the presence of turbid matter can be indicated 
even in very dark solutions (for example, thick juices 
in sugar-beet factories and refinery liquors) simply 
by measurement of the transmission for light of about 
1,050 my in @ continuously flowing by-pass stream 
of the sample. 

Unlike the procedure necessary for commonly 
accepted methods with the same purpose, the ‘infra- 
red method’ does not involve any special preparation 
of the sample. 
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Fig. 1(a). Unfiltered sample of thick juice of sugar beet ; (6) clear- 
filtered sample of the same juice 


The phenomenon is exemplified in Fig. 1, showing 
a detail of typical extinction curves for one turbid 
and one clear-filtered sample of the same thick juice 
of sugar beet. The extinction value at 1,050 my for 
the filtered sample is in this case about 1/100 of the 
value at 463 mu. 

A full report will be published elsewhere. I wish 
to thank Mr. R. Lepik for valuable assistance in 
the investigation. 

Axe Brrcu-IensENn 


Laboratory for Sugar Technology, 
Swedish Sugar Corporation, 
Arlév, Sweden. 

April 20. 


Setting of Gypsum Plaster 


THE initial thickening of slurries of hemi-hydrate 
type gypsum plasters has been considered by 
many workers to be due to a colloidal mechanism, 
whereas the further hardening and final setting have 
always been attributed to a crystallization process. 
Recent work supporting the colloidal theory is that 
of Fischer’, while still later Becherer and Fiedler? have 
attributed the initial thickening of plaster slurries to 
the action of capillary forces causing a packing 
together of hemi-hydrate particles. 

Work I have carried out on several commercial 
plasters has shown that crystalline dihydrate appears 
in measurable quantity before the initial set. It 
seems likely that the initial thickening of a plaster 
slurry is due to the formation of this small amount 
of dihydrate crystals, and therefore the complete 
setting process, both initial and final, is one of 
crystallization. 

Samples of gauged plaster were removed from the 
mixing bowl at various times before the initial set, 
which was determined as described in the Standards 
Association of Australia Interim Specification No. 
317%. These were washed with ethyl alcohol and 
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then three times with water-free diethyl ether on a 
suction filter. After the last ether washing, the 
suction was continued for a few minutes to evaporate 
all ether, and the plaster was then in a dry powdered 
state. The washing with solvents took no longer 
than three minutes for each plaster sample. These 
samples were then examined by differential thermal 
analysis, automatic thermo-gravimetric analysis and 
X-ray analysis. Each of the three methods of analysis 
showed small amounts of dihydrate present in each 
plaster at the initial set. The presence of a dihydrate 
pattern in X-ray photographs at the initial set 
indicated that the dihydrate was in a crystalline 
form. A typical plaster which had an initial setting 
time of 33 min. showed no dihydrate present 13 min. 
after mixing, about 4 per cent dihydrate 25 min. 
after mixing, and 8 per cent dihydrate at the initial 
set. 

It has been claimed by previous workers, for 
example, Neville‘, that hydration of hemi-hydrate 
does not occur before the initial set because of the 
very small rise of temperature during the initial 
setting period. Neville attributed this, in part, to 
the heat of wetting; but a gradual rise of 1 deg. C. 
which I have observed up to the initial setting stage 
represents about 8 per cent of the total temperature 
rise and I attribute it to the hydration of hemi- 
hydrate. The amount of hydration is consistent with 
the amount of gypsum observed at the initial set. 

Where samples were taken prior to the initial set, 
amounts of dihydrate less than 2 per cent were 
detected by differential thermal and automatic 
thermo-gravimetric methods but not by the X-ray 
film technique. Percentages of dihydrate present in 
the gauged plasters were determined by the auto- 
matic thermo-gravimetric method. 

A more detailed description of this work is to be 
published at a later date. 

I wish to thank Mr. E. H. Waters and Dr. W. F. 
Cole (who also took the X-ray photographs) for 
helpful criticism during the work, which was under- 
taken as part of the programme of this Division. 

D. A. POWELL 
Division of Building Research, 

Commonwealth Scientific and 
Industrial Research Organization, 

Melbourne. 

Feb. 7. 


‘Fischer, H. C., 4.S.7.M. Bull., No. 192, 43 (Sept. 1953). 

* Becherer, G., and Fiedler, H., Silikat Technik, 6, 292 (1955). 

* Standards Association of Australia, Interim. Spec. 317 for Gypsum 
Plaster Hemi-hydrate Type (Sept. 1949). 

‘Neville, H. A., J. Phys. Chem., 30, 1037 (1926). 


Oriented Overgrowth of Paraffin Wax 
Crystals on Spherulites of Polyethylene 


In spite of the absence of polar groups in the 
paraffin molecule, oriented overgrowth of the crystals 
of paraffin wax can be readily obtained not only on 
ionic substrates such as sodium chloride and lithium 
chloride and on substrates with polar groups such as 
chloranil and anthraquinone but also on crystals of 
aromatic hydrocarbons; for example, anthracene 
and phenanthrene’. R. B. Richards* even obtained 
oriented overgrowth of paraffin wax crystals on the 
surface of strips of cold-drawn polyethylene. 

We have found that the same overgrowth can be 
observed on spherulites of polyethylene. An example 
of the phenomenon is demonstrated in Fig. 1, which 
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Fig. 1. Spherulites in a film of polyethylene. (a) Unpolarized 
light ; (6) crossed nicols. 
Oriented overgrowth of paraffin wax crystals on spherulites, 
(c) Unpolarized light ; (d) crossed nicols 


shows paraffin wax crystals grown in radiating array 
on the surface of a film of polyethylene crystallized 
by heating to about 170° and cooling slowly down 
to room temperature. The crystals of the paraffin 
wax (melting point 56°-58°) can be grown from a 
solution in petrol ether or benzene by evaporating 
the solvent. 

The radiating array of the paraffin wax crystals 
on the spherulites of polyethylene is of special interest 
in view of a number of investigations of the structure 
of polymer spherulites (refs. 2-3 and others quoted 
in them) which led to the important conclusion that 
the molecules are tangentially orientated within the 
spherulites. This conclusion is largely based on 
birefringence evidence, and furthermore has been 
confirmed by X-ray diffraction. Bunn® has shown 
that the crystal structure of polyethylene is very 
closely similar to that of paraffin wax. Hence the 
paraffin wax/polyethylene system is, as Richards has 
pointed out, ideal for the occurrence of oriented 
overgrowth. 

In strips of cold-drawn polyethylene on which 
oriented overgrowth was observed by Richards, sec- 
tions of the polymer molecules in the crystalline 
regions are oriented approximately parallel to the 
direction of drawing. Paraffin wax crystals’ are flat 
plates with the paraffin molecules perpendicular or, 
in some cases, at an angle, to the plane of the plates. 
The oriented wax crystals appearing under the 
microscope as short needles are standing on edge with 
the plane of the crystals approximately perpendicular 
to the direction of drawing, that is, with the paraffin 
molecules parallel to the polyethylene molecules. 

Thus in view of the position of the paraffin mole- 
cules in the paraffin wax crystals and the radiating 
array of these crystals on the spherulites of poly- 
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ethylene, the overgrowth observed on these spherulites 
is in accordance with the conclusion that the mole- 
cules of polyethylene are tangentially arrayed in the 
spherulites. 
J. WILLEMS 
I. WiILLEMs 
Tiergartenstrasse 21, 
Krefeld. 
March 5. 


1 Willems, J., Z. angew. Chem., 
(1955). 

* Richards, R. B., J. Polymer Sci., 6, 397 (1951). 

* Keller, A., J. Polymer Sci., 17, 351 (1955). 

* Bryant, W. M. D., Pierce, R. H. H., Lindegren, C. R., and Roberts, 
R., J. sien Sci., 16, 131 (195 5). 

, Trans. Farad. Soc., 35, 182 


62, 335 (1950); Naturwiss., 42, 167 


> Bunn, C. 2 (1939). 


Use of Pectin in Gel Electrophoresis 


ELECTROPHORESIS of protein mixtures in agar gels 
has been described by Gordon et al.'. It has been 
developed by Grabar and Williams and used in their 
immuno-electrophoretic method’. The latter, thanks 
to the specificity and sensitivity of immuno- 
chemical reactions, permits the detection of the 
presence even of the smallest amounts of components 
in a protein mixture and permits defining them by 
their electrophoretic mobilities. The agar gels can 
be dried and stained’, as in paper electrophoresis. 
However, the use of agar has one disadvantage : 
the samples are.usually introduced in the gel, mixed 
with melted agar, thus being heated to 40°—45° ( 
Thus there is a constant danger of denaturing certain 
more sensitive protein components. A possible inter- 
action of agar with some of the substances analysed 
cannot be excluded. Finally, it was of interest to 
find a gel from which the electrophoretically separ- 
ated components could be extracted and estimated 
quantitatively. 

Among a number of different substances yielding 
gels which have been examined by us, pectin seems 
to present certain advantages over agar. It can be 
gelled enzymatically at room temperature by pectin- 
methyl-esterase in the presence of Ca**, the separa- 
tion of proteins carried out electrophoretically, then 
either stained or cut out and the proteins released 
enzymatically by hydrolysis of the gel with pectinase. 
None of these steps affects the proteins. The latter 
can be estimated by one of the usual methods 
(biuret, protein nitrogen, etc.). The use of pectin 
furthermore has the advantage that the gel is pre- 
pared at room temperature and that the gelification 
can be more easily controlled. We found that the 
concentration of the pectin gel which gives very satis- 
factory results is 0-2—0-34 per cent, against that of 
1-5-2 per cent of the agar. Thus electrophoresis 
takes place in 99-8 and 99-66 per cent buffer respect- 
ively, a condition approaching that of free electro- 
phoresis. 

Our method for preparing the gel is as follows. 
Immediately before use, to 15 ml. of a 2 per cent 
pectin-stock solution are added: 10 ml. of 0-65 M 
calcium chloride, 1 ml. 0-1 per cent commercial 
pectin esterase and 24 ml. double-distilled water, 
carefully mixed and finally diluted with an equal 
volume of veronal buffer pH 8-2 and ionic strength 
0-60. The final ionic strength of the solution is 0-03. 
In recent runs we found that the mixture of borate 
and veronal buffers, as described by Consden and 
Powell‘, also gives very good separations. 
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The pectin-enzyme mixture is poured over g 
13 x 18 cm. Eastman Kodak cover-glass, surrounded 
by a 0-5-cm. high wall made of heavy-duty aluminium 
foil. At both ends of the plates, filter paper strips 
(Whatman No. 1) are placed. The troughs in the 
middle of the plate, in which the serum samples are 
placed, are made in @ manner similar to those of 
agar, except that we use as moulds small iron bars 
(approximately 10 x 5 x 2 mm.), which after the 
gelation are removed by a small, but powerful, 
magnet. The empty trough fills in a short time with 
buffer and to this buffer 0-1 ml. of the sample to 
be analysed is added, thus yielding a final dilution 
1:10 (the volume of the trough is about 1 ml.), 
The plate is then placed on an electrophoresis appar. 
atus, the filter paper immersed in the buffer chambers 
in the usual way, and the current, 170-200 volts 
giving 18 m.amp., switched on. After 4-5 hr. the run 
is completed, filter paper strips removed, the gel is 
fixed by leaving it for 30 min. in a mixture of alcohol- 
acetic acid (250 ml. of 40 per cent v/v ethyl alcohol + 
3 ml. glacial acetic acid) and finally stained in amido. 
schwarz for 6 hr. After this period, the excess of dye 
is washed out of the plate with 60 per cent alcohol- 
acetic acid mixture (250 ml. alcohol + 3 ml. glacial 
acetic acid) until the plate is well differentiated. 
A typical result of such a run with normal human 
serum is given in Fig. 1. 








Fig. 1 


Our present work consists of the quantitative 
estimation of these electrophoretically separated 
proteins, and the application of pectin gels to 
immuno-electrophoretic analysis (Fig. 1). 

This work was supported by a grant from the 
U.S. Army Contract DA-49-007-MD-447. 


PIERRE GRABAR* 
Wixtor W. Now:nsk1 
Bruce D. GENEREAUX 
Tissue Metabolism Research Laboratory, 
University of Texas, 
Medical Branch, 
Galveston, Texas. 


* Service de Chimie microbienne, Institut Pasteur, Paris: Senior 
Fellow of the McLaughlin Foundation, University of Texas, 
— Branch, Galveston, Texas, for the period February-March 

00. 

‘Gordon, A. H., Keil, B., and Sebesta, K., Nature, 164, 498 (1948) 
Gordon, A. H., Keil, B., Sebesta, K., Knessl, ©., and Sorm, 
Coll. Trav. Chim. Tchecosl., 15, 1 (1950). 

* Grabar, P., and Williams, jun., C. A., Biochim. Biophys. Acta, 17. 
67 (1955). Williams, jun., C. A., and Grabar, P., J. Immunol., 
74, 158, 397, 404 (1955). 

5 Uriel, J., and Scheidegger, J. J., Bull. Soc. Chim. Biol., 37, 165 
(1955). Uriel, J., and Grabar, P., Ann. Inst. Pasteur (90, 427 
(1956)]. 

‘ Consden, R., and Powell, M. N., J. Clin. Path., 8, 150 (1955). 
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Coal Extracts as Promoters of Dropwise 
Condensation of Steam 


WHEN a very thin layer of a hydrophobic material 
js deposited upon a steam condenser tube, ‘dropwise’ 
rather than the more usual ‘filmwise’ condensation 
of the steam occurs ; and, owing to the elimination of 
the poorly conducting water film, the rate of heat 
transfer and therefore the rate of condensation is 
considerably increased. The capacity of a steam 
condenser of given size treated in this manner would 
be much greater than that of an uncoated condenser. 

It has been found that when coals are extracted 
with certain organic solvents, an appreciable fraction 
of the coal substance is dissolved', and that the 
extract, after removal of the solvent, exhibits marked 
hydrophobic properties?. Promoters of dropwise 
condensation so far developed either have too limited 
a life in practice or contaminate the steam. It was 
thought possible that coal extracts might supply 
alternative materials for condenser-tube treatment 
which would prevent filmwise condensation over 
extended periods of use. 

It is possible to obtain many kinds of extracts 
from different*coals or carbonized coals by the use 
of a wide range of organic solvents. In the work 
described in this communication the results obtained 
with only two of the many that were tested are 
reported. These extracts were: (i) that obtained by 
the exhaustive Soxhlet extraction of a low-rank, free- 
burning coal with methyl-cyclohexanone (Sextone 
B), and (ii) that obtained by the exhaustive Soxhlet 
extraction of a shock-carbonized coking coal with 
chloroform. 

The extracts were applied to %-in. outside diameter 
cupro-nickel condenser tubes as 1 per cent solutions 
in Sextone B. The method of application varied, 
either painting, dipping or electrophoretic deposition 
being used; after applying the coatings, the tubes 
were drained and then baked at about 240°C. for 
30 min. 

These treated tubes were then placed in a single- 
tube test condenser condensing up to 200 lb. steam/ 
hr./sq. ft. condensing surface and assessed by visual 
observation of the mode of condensation and also 
by measurements of the overall heat transfer. Fig. 1 
shows an untreated tube on which the steam con- 
densed as a film and Fig. 2 a treated tube upon which 
the steam condensed in the form of drops ; the over- 





Filmwise condensation 
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Fig. 2. 


Dropwise condensation 


all heat transfer with the latter was 55 per cent 
higher than with the former (at a water velocity 
of 13 ft./sec.). 

Tests have shown that the endurance of these 
promoters is markedly better than that of many 
other promoters that have been tried. Further tests 
are in progress. 


R. L. Bonn 
R. HoLuanp 
G. W. SmrrH 
G. G. THURLOW 


British Coal Utilisation Research Association, 
Randalls Road, 
Leatherhead, Surrey. 
March 28. 


1 Dryden, I. G. C., Fuel, 30, 39 (1951). 
2 Dryden, I. G. C., Fuel, $1, 176 (1952). 


Critical Temperature for Phase Separation 
of the Solid Solutions of Rare Gases 


THE rare gases argon and krypton form a solid 
solution at 77° K. that shows a positive deviation 
from Raoult’s law'. At this temperature, the tendency 
toward phase separation may be estimated from the 
value of the energy of mixing parameter w4p/kT of 
about 1-3. This value was estimated by the use of 
the crude treatment of regular solutions? on data 
taken in an apparatus not primarily designed for 
the task. 

We have now made refined measurements in an 
accurately thermostated copper block fitted with a 
capsule-type platinum-resistance thermometer, and 
connected to a sensitive manometer. The measure- 
ments have been made on mixtures of krypton and 
xenon, because for this system the region of interest 
lies in the temperatures immediately above the boiling 
point of nitrogen. The total pressure at six tempera- 
tures was determined as a function of mole fraction, 
and the results at each temperature were fitted to 
the quasi-chemical theory of regular solutions’, 
The wp values so obtained were a linear function 
of temperature, and extended roughly to the critical 
value of the temperature, which was thereby estim- 
ated to be 90-2 + 2-0°K. 
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For the krypton-xenon system, w 4 ,/kT' has the 
value 1-3 according to the crude theory at about 
113° K. If we assume that the mixtures obey a law 
of corresponding ‘states, the data for the argon— 
krypton system indicate that the critical temperature 
of this solution would be 62° K 

A further analysis of these and other data will 


appear elsewhere. 


G. D. Hatsry 
Mark P. FREEMAN 


Department of Chemistry, 
University of Washington, 
Seattle 5, Washington. 
Feb. 8. 


2 Singleton, J. H., and Halsey, G. D., J. Phys. Chem., 58, 330 (1954). 

2 Fowler, R. H., and Guggenheim, E. A., “Statistical Thermodynamics”, 
para. 818 (Cambridge, 1939). 

3 ibid., para. 819. 


Interferometric Spectroscopy in the 
Far Infra-red 
RESOLVING power in the far infra-red region of the 


spectrum is limited in dispersion spectrometers by 
the small amounts of power available for measure- 
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Fig. 1. Curve ABB’CC’D. Resultant intensity of two interfering beams as 
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Fig. 2. Far infra-red reflexion spectrum of two cesium bromide crystal faces modified 
by absorption spectrum of residual water vapour, with calculated water spectrum 


represented above 
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ment. The procedures for isolating unwanted orders 
with grating instruments and for discrimination 
against stray light not only reduce further the avail. 
able power but also require elaborate instruments, 
We find an attractive alternative for this spectra] 
region in interferometric spectroscopy, and this 
communication gives some pertinent experimental 
results. 

Fig.. 1 shows the response of a thermal detector to 
the resultant intensity from two interfering beams 
when the optical path-difference between them jg 
changed. The reflexion interferometer used was 
7-5 cm. in diameter and the maximum path. 
difference between beams was 7 mm. The spectral 
information contained in one half of Fig. 1 is dis. 
played explicitly by its Fourier transform in Fig, 2 
This transform was obtained by numerical analysis 
using a high- speed digital computer. The par. 
ticular spectrum is of the radiation from a globar 
radiation source after reflexion from two cesium 
bromide crystal surfaces and modified by the pure 
rotation absorption spectrum of water vapour. 
For comparison, @ representation of the calculated 
rotation spectrum of the water molecule is given 
alongside. 

The resolution shown here was arbitrarily re. 
stricted by the numerical analysis and oes 
not represent the limit imposed by the maximum 

path-difference between beams. 

A Since only reflecting elements are 

used in the optical system of 

the interferometer, the interfero- 

gram is symmetrical about the 

point of zero path-difference. This 

B' permits its representation by a 

Ny Fourier integral containing only 
V cosine terms. 

An additional significance of 
these results, for a region of the 
electromagnetic spectrum which 
has not been extensively studied, 
lies in the fact that the inter. 
ferometer is readily adaptable to 
large construction to obtain greater 
light-grasp and resolving power. 

A larger instrument with aper- 
ture 30 cm. has been made for 
study of atmospheric transmission 
in the submillimetre wave region. 

We would like to thank various 
members, and Mr. G. M. Benson 
in particular, of the International 
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Physical Meteorology, 
The Johns Hopkins 
University, 
Baltimore, 
Maryland. 
March 12. 
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Business Machines Corporation, 

Scientific Computation Laboratory, 

Endicott, New York, for their 

collaboration in applying digital 

methods to this problem. ‘This 
Z i investigation was sponsored by 
= N Air Force Contract AF18(600)- 
oO 1307. 
fo) H. A. GEBBIE 
® \ G. A. VANASSE 
| Laboratory of Astrophysics 
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Semiconductors with Chalcopyrite 
Structure 


Ir was recently reported’ that certain compounds 
crystallizing with a triply substituted diamond lattice 
of the chalcopyrite type are semiconductors. We 
would report here optically determined energy gaps 
for a further four such compounds. These, together 
with the previously reported values for copper indium 
selenide and copper iron sulphide, are shown in 
Table 1. 


Table 1 





| Optical gap (eV.) 


Material Optical gap (eV.) | Material 





| culn 8, 12 Ag In Te, 0-96 
| Ag In Se, 1:18 Cu In Te, 0-95 
Cu In Ses 0-92 Cu Fe 8, 0°53 





The copper iron sulphide was of mineral origin ; 
all other materials were synthesized directly from 
the constituents in sealed evacuated silica tubes. A 
more detailed account of the work is being given 
elsewhere’. 

I. G. AusTIN 
C. H. L. GoopMan 
A. E. PENGELLY 


Research Laboratories, 
The General Electric Co., Ltd., 
Wembley. 
April 26. 


1 Goodman, C. H. L., and Douglas, R. W., Physica, 20, 1107 (1954). 
* Austin, I. G., Goodman, C. H. L., and Pengelly, A. E., J. Electrochem. 
Soc. (to be published). 


Effects of Trace Elements on Embrittle- 
ment of Steels 


ly the course of investigations to assess the factors 
controlling the embrittlement of steels, a wide variety 
of steels of commercial origin has been studied. It 
was found that the Charpy impact transition ranges 
of all the steels were raised—although to varying 
extents—if the steels were exposed at 450°C. for 
lengthy periods. In many instances the transition 
range still remained below room temperature after 
exposure at 450°C., and the steels were not, there- 
fore, brittle at room temperature. Nevertheless, it 
was apparent that an embrittlement mechanism was 
operating at 450°C. in all the steels. 

It has long been suspected that trace elements play 
an important part in the embrittlement of steels, and 
steels of high purity have therefore recently been 
studied. Although the programmes planned are still 
far from complete, the results already obtained are 
of sufficient interest to justify reporting. 

A commercial 3 per cent nickel-chromium steel 
of the BS.En 23 type, when oil-quenched as -in. 
diameter bar from 840° C. followed by tempering at 
625° C. and water-quenching, had a Charpy V-notch 
impact transition range extending from —35° to 
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by compacting, sintering in vacuo and forging to §-in. 
diameter bar. The Charpy V-notch impact transition 
range of this steel, after oil-quenching from 840° C. 
and tempering at 650° C. followed by water-quench- 
ing, was — 60° to — 200°C. This range was un- 
affected by exposure for 1,000 hr. at 450° C. 

Another steel of the same nominal composition 
was prepared, using similar raw materials, by melting 
and casting in vacuo. The 22-lb. ingot produced 
was forged and rolled to $-in. diameter bar. After 
oil-quenching from 840° C. and tempering at 650° C. 
and water-quenching, the impact transition range 
was again — 60° to — 200°C., and the range was 
unaffected by exposure for 1,000 hr. at 450° C. and 
water-quenching. 

Now it is known that steels can be made, with 
impact properties which are unaffected by exposure 
at 450° C., it should be possible to assess the effects 
of each of the trace elements normally present in 
commercial materials by studying high-purity steels 
to which these trace elements have been added in 
controlled amounts. 

K. BaLaJIva 
R. M. Coox 
D. K. Worn 
Development and Research Department Laboratory, 
The Mond Nickel Company, Limited, 
Birmingham 16. 
April 16. 


Extension of Field of Application of 
Relaxation Methods of Computation 


THE availability of suitable computing machines 
makes it possible to consider the solution of sets of 
non-linear partial differential equations by the pro- 
gressive reduction of residual errors over networks 
of points. The example below makes clear the process 
envisaged. I am not aware of any previous discussion 
of this process in such a general context. 

The theory of turbulent gas jets! provides a simple 
example in which the field equations can be written 
as follows : 





au au Crt a ff aU) 
oe oe tint mi (Gye (1) 

dU De t- 22) 

-~.* Se* (2) 


In this case there are two dependent variables U, V ; 
two independent variables x, r; and a constant C. 
The first step is to divide the region of interest into 
@ network of points and take values of U and V 
at these points. The next step is to calculate the 
left-hand sides of the two equations at the points of 
the network and consider these residuals. Adjust- 
ments AU and AV must now be made to the initial 
values U, and V, to reduce the residuals to zero. 
To facilitate this work, U, + AU and V, + AV are 
substituted in the equations and only linear terms in 
AU, AV retained. Thus equations 1 and 2 become : 











150°C. After reheating the hardened and c 
tempered steel at 450°C. for 168 hr. and U a5 ae aU. , Ctx? = 2 ft (2) ‘} x ay 
water quenching, the impact transition ae ete ° Or 
range extended from 230° to 20°C. - 
A steel of the same nominal composition, = 4 77 Uo, xy dAU 20%x* O ae aAU 
carbon 0-30 per cent, nickel 3-0 per cent fe eae or 
and chromium 0-75 per cent, was pre- aU. @AU 
pared from carbonyl iron powder and + 20%? = 0 (3) 
ir 


other pure raw materials in powder form 
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aU, AU 


1@ 
Oz +> -> 5 (AV) = 


+22 ov y+ OU 





(4) 


By treating U, and V, as known functions of z 
and r, the left-hand sides of equations (3) and (4) 
can. be reduced to zero by familiar relaxation methods. 
At suitable stages in the work, where the residuals 
would be recalculated in linear problems, the adjust- 
ments AU and AV are incorporated into the values 
U, and Vg. 

The prospect of finding solutions to any set of 
equations that arises is inviting. The arithmetic is 
likely to be formidable, but this is a matter of 
balancing the cost against the value of the result. 
The real difficulty is likely to be in selecting in each 
case @ statement of the equations and a sequence of 
operations so that the procedure converges to the 
solution. 

B. E. Knicut 


Research Department, 
C.A.V., Ltd., 
London, W.3. 


1“‘Modern Developments in _—_ Dynamics”, edited by Goldstein, 
595 (Oxf. Univ. Press, 1943). 


Mr. Knicut’s letter inquires into the possibility 
of using computing machines to solve non-linear 
partial differential equations by the relaxation 
method. His suggestions imply two quite separate 
proposals: first, that non-linear equations can be 
solved by systematic relaxation; secondly, that 
the numerical processes involved can be pro- 


grammed as a set of instructions to an electronic 


computer. 

On the first question, reference can be made to 
accounts! already published of the application of 
relaxation methods to solve non-linear problems. To 
obtain the solutions described in those papers, it was 
essential that the relaxation method was employed 
in conjunction with very considerable human 
judgment, experience and imagination ; these qual- 
ities cannot be taught to a computer. The systematic 
unimaginative relaxation process indicated by Mr. 
Knight could be performed by a computer; for 
several linear equations it would undoubtedly con- 
verge to the wanted solutions, though the time taken 
might be out of all proportion to the results achieved. 
But for non-linear equations there is no reason for 
hoping that the successive systematic relaxation of 
individual residuals to zero will converge, whether 
the calculations be performed by an electronic com- 
puter or otherwise. Indeed, it is almost certain that 
convergence could only occur as a fluke following 
a happy but accidental choice of the first guess to 
the values of the wanted quantities. The relaxational 
solution of non-linear equations demands, in my 
experience, human initiative. 

It may, however, be of interest to record some 
recent experiments, which I have carried out in 
conjunction with Messrs. Ferranti, using one of their 
computers to solve linear partial differential equations 
by the relaxation method. In such work it is suffi- 
cient, but not practical, merely to programme the com- 
puter systematically to reduce residuals to zero point 
by point, for the time consumed in such a technique 
would be quite uneconomic. Indeed: the computer 
must be capable of performing some of the devices 
which have previously been thought to be only in 
the capacity of the human operator. We have had 
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most encouraging results in this investigation ;™ th, 
experiments are proceeding, and we hope to describe 
them elsewhere at a later date. 


D. N. pE G. Aten 


Department of Applied Mathmatics, 
University, Sheffield 10. 


1 Gree: and Southwell, R. Phil. Trans. R.S.C., 1, 137 
(eed. om D. N. de ei wy Southwell, + V., Phil. ao 
-" » 242, 370 (1950). Allen, G., and Sou hwell, 


. Quart. J. Math. and App. Main: s 129 (1955). 


Determination of the Oxide Film Thick- 
ness on Tin 


In carrying out research in these laboratories on 
the corrosion of tin in anaerobic fruit acids, informa. 
tion was required on the thickness of the natural 
oxide film on tin. Since there appeared to be no 
published information about the thickness of tin 
oxide films, it was necessary to measure it, and for 
this purpose electrometric reduction has been found 
suitable. This method’? is generally considered to 
be applicable only to metals more electronegative 
than hydrogen; but it succeeds for tin because of 
its high hydrogen overpotential. At room tempera. 
ture the oxide film on tin probably consists of stannous 
oxide*»*, and we have calculated our results on this 
basis. 

The surface on which the oxide was measured was 
the flat end face of a cylinder 1 cm. diameter, made 
from Analytical Reagent tin. A mirror finish was 
obtained on this by polishing with emery papers, 
and finally with ‘Silvo’. Any oxide film present was 
removed either by dipping in dilute hydrochloric 
acid, or electrolytic reduction. After washing with 
water and alcohol, the specimen was allowed to stand 
in dry air for the required period. The cylinder was 
then coated with cellulose lacquer, so as to leave 
only the polished end exposed, and placed in one 
limb of an H-cell apparatus, the other limb of which 
contained a platinum anode, and the electrolyte, 
0-01 N potassium chloride. The two limbs of the 
apparatus, which was originally designed for polar. 
ization studies, were separated by a porosity 4 sin- 
tered-glass diaphragm. The apparatus was evacuated, 
and ‘white spot’ nitrogen admitted. Nitrogen was 
then bubbled for 2 hr. through the apparatus to de- 
oxygenate the electrolyte, and the apparatus again 
evacuated and nitrogen admitted. The electrolyte 
was forced by nitrogen pressure through the sintered 
disk into the limb containing the tin specimen. The 
oxide film was then reduced by cathodic polarization 
at a current density of 6 uamp./cm.?, though a varia- 
tion in this current density by a factor of four had 
little effect on the results. During the reduction, the 
potential of the tin was measured at frequent intervals 
against a silver-silver chloride electrode. 

Typical potential-time curves are shown in Fig. 1. 
A well-defined plateau is obtained, corresponding to 
the reduction of the oxide film. The transition to the 
process of hydrogen evolution is sharp and the 
inflexion point at which the reduction is complete 
can be easily determined. Curve 1 was obtained 
after the tin had stood in air for 1 hr. The quantity 
of electricity required to reduce the stannous oxide 
formed in 1 hr. corresponds to a film thickness of 
14-15 A., calculated on the apparent surface area, 
taking the density of the film as 6-3, the bulk density 
of stannous oxide. Curve 2 is typical of a surface 
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that has been standing in air for 19 hr., and the oxide 
thickness after this period is 18-20 A. 

Some tin surfaces were prepared by electro- 

olishing in @ solution of 100 ml. glacial acetic acid 
and 4 ml. 60 per cent perchloric acid at 0-2 amp./cm.* 
for 2:min. Although a good bright polish was obtained, 
the surfaces were found to be covered with a film of 
unknown composition of the order of 1000 A. thick, 
which was not reduced at a constant potential, and 
which was not easily soluble in acids. 
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Gravity Bases in Central Africa 


In the course of a two-month gravity survey of the 
Western Rift Valley of Africa, several stations of the 
Duclaux—Martin' African base network were re-occu- 
pied in order to calibrate the meter used. The 
results indicate a linear relation between the 
corrected readings of the present survey and the 
Duclaux-Martin gravity values to a high degree of 
precision. 





























Table 1 
| Gravity (m.gal.) Deviation (m.gal.) | 
| Station Latitude* Longitude* | Elevation* (1) (2) (3) 
Sutton Duclaux—Martin| Herrinck | Ag,=(1)2)} Ag:=(1)+3)| 
ame »mbe Airport 02° 27-7’ 8. 28° 64:3’ E. 1,588 m. 977,587 -91 977,588 -04 977,587 88 — 0°13 0-03 
| Fizi, Post Office 04° 18-1’ S 28° 56-7" 1,230 712-34 712-38 0-01 
| Kampala, Palace Hotel} 00° 19’ N 82° 34’ 1,191 722-91 722-71 0-20 | 
| Ente bbe, Geol. Dept. 00° 03-2’ N 82° 28-7" 1,146 726-94 726 83 0-11 
| Kamanyola, Hotel } 
Vinck 02° 46-4’ 8. 28° 59-7’ 880 726-93 727 -22 — 0-29 
| Entebbe Airport 00° 03’ N. 32° 27° 1,146 728 -58 728-40 0-18 | 
Ganbes pat 03° 23-8’ S. | 29° 22-1’ 800 734-95 734-94 734-83 0-01 0-12 | 
Uvira I.R 03° 24-3’ S. 29° 08-5’ 785 740-59 740-39 0-20 
} Lrumu pg 01° 28’ N. 29° 52’ 915 775-76 775-98 776-57 — 0:22 —0O8l | 
Stanleyville Airport 00° 30-8’ N. 25° 09-8’ 440 883 3 883 -42 883-71 — 0-08 — 0°37 
Stanleyville Hos 5rd 00° 30-7’ N. 25° 10-0’ 437 883 -73 883-75 — 0-02 | 
Binza, Service 04° 22-1’ 8. 15° 15-3’ 450 918-37 918-40 918-14 — 0-03 0-23 
Leopoldville Airport 04° 19-3’ S 15° 20-4’ 295 955 -63 955-59 0-04 
Goma Airport 01° 40’ 8 29° 14’ 1,530 599-97 599-42 0-55 
Albertville ee 05° 55’ S 29° 12” 780 848-95 848-70 0-25 
Lisala Airport 02° 09’ N 21° 30’ 495 851-24 851-20 0-4 | 
| oor Airport 00° 02’ S 18° 16° 350 904 -61 904 -68 —007 | 
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a 1. Potential-time curves for the reduction of the oxide on tin. 
), O—O—, lL hr. exposure to air; oxide thickness, 15 A. (2), 
®—B—., 19 hr. exposure to air: oxide thickness, 20 A. 





The method is also applicable to the determination 
of the oxide film thickness on tinplate. 
F. W. Sarr 
J. G. N. THomas 


British Iron and Steel Research Association, 
Sketty Hall, 
Swansea. 
April 11. 
‘Evans, U. R., ‘‘Metallic Corrosion, Passivity and Protection”, 63 
(Arnold, London, 1946). 


* Allen, J. A., Trans. Farad. Soc., 48, 273 (1952). 


*Yang, L., Discuss. Farad. Soc., 1, 196 (1947). 
‘Hart, R. K., Proc. Phys. Soc., B, 65, 955 (1952). 


taken from references cited 


During the months of December 1955 and January 
1956, 392 gravity stations were occupied with Worden 
gravity meter XP-O in the Belgian Congo, Ruanda 
Urundi, Uganda and Tanganyika Territory in an 
attempt to delineate better the gravity anomaly 
associated with the Western Rift Valley. Among the 
stations reoccupied were thirteen Duclaux—Martin 
stations and nine stations occupied by Herrinck® for 
the Service de Météorologie et de Geophysique of the 
Belgian Congo. (Five of the above stations had been 
occupied by both the previous surveys; hence that is, 
seventeen separate stations are discussed here.) The 
Herrinck stations are part of a secondary base net- 
work of Congo airports using Duclaux—Martin values 
as a standard. 

Meter readings were corrected using only two 
assumptions: (1) no reading error; (2) linear drift 
between control points. No special correction has 
been applied for the luni-solar tide. However, this 
effect, with a maximum deviation from the mean of 
about 0-15 milligal., was usually removed in the pro- 
cess of correcting for the drift. The corrected i 
were then compared with the thirteen Duclaux—Martin 
gravity values, and a least square linear calibration 
equation was obtained. The resultant gravity values 
are given in Table 1 along with values obtained by 
Duclaux-—Martin and Herrinck. Deviations are also 

n 
listed. The standard deviation m = = Agj;*/(n—1))/? 
Sunk 
between the Duclaux—Martin values and those cal- 
culated from the regression equation is m=0-15 milli- 
gal. with a maximum deviation of 0-29 milligal. at 
Kamanyola. Agreement with the Herrinck network, 
with the exception of the Irumu station, is also quite 
good. 

The range of gravity values covered by the Duclaux- 
Martin reoccupations was 977,588—977,956 milligal. In 
this range of values there is an indication of non- 
linearity between the results of Duclaux—Martin and 
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those of an independent African survey by Harding?® 
(see ref. (1)). The results of this survey indicate that 
any non-linearity is probably due to error in the 
Harding values. 

Further results from this survey will be published 
at a later date. 
GEORGE H. Sutton 


Institut pour la Recherche 
Scientifique en Afrique Centrale, 
Centre de Recherche du Kivu, 
Lwiro (Bukavu), Congo Belge. 
March 26. 
1 Duclaux, F., Martin, J., Blot, C., and Remiot, R., “Etablissement 


d'un Reseau Général de Stations Gravimétriques en Afrique, 
& Madagascar, La Réunion et & I’Ile Maurice” (Office de 


— Scientifique et Technique —* Paris, 
* Herrinck, P., Nature, 172 258 (1953). 
——, G., Harding, N., Muckenfuss, C., Bonini, W., and Black, 


Woods Hole Oceano. Inst., Tech. 


Rep. 52-59, July 1952 
(uspubiened manuscript). 


Effect of Rainstorms upon the Cotton 
Jassid in the Sudan Gezira 


Empoasca lybica de Berg., a pest of cotton in the 
Sudan Gezira Scheme, invades the seedling crop early 
in September, the infestation normally reaching its 
maximum intensity in the last half of November. 
Hanna! records that peak populations of this insect 
are affected by rainstorms of 10 mm. and more in 
July and August as well as by dust storms in Septem- 
ber. Field observations by Cowland and Hanna* sug- 
gest that populations upon cotton are also affected 
by rainstorms in September. Rainstorms, probably 
because of the mud which splashes on to the lower 
leaves, reduce the number of jassids infesting the 
cotton. Those findings which concerned the direct 
effect of rainstorms upon jassids at nine sites in the 
northern part of the Sudan Gezira were not reported 
by Hanna! in his published paper on rainfall and 
jassid numbers. 

The late rains of September—October 1955 furnished 
three occasions on which to investigate the effects of 
rainstorms directly upon jassids infesting standing 
cotton. 

A rainstorm of 10-6 mm. occurred during the 
afternoon of September 25, 1955, at the Gezira 
Research Farm. That morning, because of the hot 
humid weather associated with an approaching 
storm, counts of jassids in an observation plot (laid 
out for another purpose) had to be abandoned after 
two subplots had been examined. Next day, counts 
on remaining subplots were completed. The mean 
number of jassid nymphs per plant in the six sub- 
plots of the experiment are shown in Table 1. 

On September 26 there were in all cases fewer 
jassids on the plants than on September 21, although 
from the incomplete count on September 25 the mean 
population per plant had increased during the 
previous four days. The figures from subplot IL 
clearly show how the increase of population is followed 


























Table 1. MEAN NUMBERS OF JASSIDS PER PLANT 
Subplot “ 
| Date of _ — 
| count I ll um | iv Vv | vI | 
| 21.955 | 037 | 0-18 | 029 | 0-16 | 0-26 | 0-16 | 
| 25.9.55 0-61 0-43 These — eT Be wry 
| 26.9.55 — 0-14 0-18 |} 0 0-17 | 0-12 
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Table 2. CHANGES OF JASSID POPULATIONS ASSOCIATED WITH A 
RAINSTORM IN THE NORTHERN GEZIRA 
Rainfaii 
Jassids/100 leaves (weekly periods) 
Zone Repli- | —__—_—___,__. oad 
cates Sept. 23 | Sept. 30 
Sept. 23 | Sept. 30] Oct. 8 to to 
Sept. 30 Oct. 8 | 
Within 
storm 
area 13 19-6 8°38 172 20 mm. Nil 
Beyond 
storm 
area 12 9-9 23-4 36:5 Trace | Nil | 














by fall in numbers after the rainstorm on September 
25. 

Counts were made on October 2 and 4 of th; 
number of jassid nymphs per 100 leaves at random 
in each subplot of a five-feddan field (about 5-2 acres), 
The field was divided longitudinally into three equal 
strips and each strip contained 20 subplots. During 
the afternoon of October 3, 9-3 mm. of rain fell upon 
this field at the Gezira Research Farm. 

There were thus sixty pairs of ‘before and after’ 
rain counts of jassids in the same subplots. The mean 
decrease of population of 20-0 to 12-8 jassids per 
subplot was significant at 1 per cent level. There 
was, however, no significant difference between the 
twenty pairs of counts in the middle strip, although 
the pairs of counts in the subplots along the east and 
west edges of the field were significantly different 
at 1 and 0-1 per cent levels respectively. 

A particularly striking example of the check of 
jassid numbers associated with a rainstorm in a 
roughly triangular area of about 300 square miles 
in the northern Gezira occurred on September 26, 
1955. Within that area rain-gauges registered between 
16 and 29 mm. of rain; outside the area gauges 
showed a ‘trace’ to 5 mm.; this was the last storm 
of the season in that area. Table 2 shows the relevant 
jassid count per 100 leaves. 

Between the ‘before and after’ rain counts inside 
the storm area, the observed mean fall of population 
is significant at 1 per cent level, while beyond the 
storm zone the increase of population in the same 
period, September 23-30, is significant at the 1 per 
cent level. Inside the storm area, all counts on 
September 30 were less than the corresponding 
count on September 23; but outside the storm zone 
the exact reverse was true. 

A map showing the locality of the sampling areas 
and rain gauges has been deposited at the British 
Museum (Natural History), South Kensington. 

While the checks to breeding associated with rain- 
storms tend to delay the build-up of jassid population 
on cotton, observation at the end of November, the 
time of peak populations, showed no marked diffes. 
ences in the number of insects on the cotton withih 
and beyond the storm area of September 26. 

We wish to thank the Chief of the Research Division 
and the General Manager of the Sudan Gezira Board 
for permission to publish this communication. 

ALAN GOODMAN 
Gezira Research Farm, 
Wad Medani. 
A. M. Toms 


Sudan Gezira Board Headquarters, 
Barakat, Sudan. 


1 Hanna, D., Bull. Ent. Res., 41 (2), 339 (1950). 
2 Cowland, J. W., and Hanna, A. D., Ann. Rep. Res. Div. Min. Agric 
Sudan Govt., 1948/49, Dp. 106 (1951). 
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No. 4530 August 25, 1956 
FORTHCOMING EVENTS 


Wednesday, August 29—Wednesday, September 5 


ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE (at 
Annual Meeting. 





BRITISH 
Sheffield). 


Wednesday, August 29 


At 8.15 p.m.—Sir Raymond Priestley: ‘Twentieth Century Man 
Against Antarctica” (Presidential Address). 
Thursday, August 3) 

At 10 a.m.—Sir George Thomson, F.R.S. : 
(Presiden tial Address, Section A). 

At 10 a.m.—Sir Charles Goodeve, F.R.8.: 
Bessemer” (Presidential Address, Section B). 

At 10 a.m.—Dr. W. H. Thorpe, F.R.S.: ‘The Implications of the 
Study of Animal Behaviour” (Presidential Address, Section D). 

At 10 a.m.—Mr. A. C. Hartley: “Oil and Industry” (Presidential 
Address, Section G). 

At 10 a.m.—Dr. H. Godwin, F.R.S.: ‘Quaternary t wed and 
the British Flora” (Presidential Address, Sections K, K*). 

At 10 a.m.—Sir Christopher Cox : ““The Impact of British Education 


“Physics and Technology” 


“Steelmaking since 


NATURE 


437 







analytical techniques, particularly infra-red spectroscopy and gas/ 
liquid chromatography), for fundamental work connected with the 
kinetics of carbonization of coal—The National Coal Board, Coal 
Research Establishment, Stoke Orchard, near Cheltenham, Gloucester- 
shire, quoting 88/370 (September 10). 

First ASSISTANT (Senior Lecturer grade) (medically qualified 
with experience in physiological research) IN THE RESEARCH DEPART- 
MENT OF ANAXSTHETICS—The Secretary, Faculty of Anesthetists, 
Royal College of Surgeons, Lincoln’s Inn Fields, London, W.C.2 
(September 12). 

AGRICULTURAL ECONOMIST (with a degree in agriculture or economics 
together with experience in the field of agricultural economies, prefer- 
ably on farm management inquiries or production cost investigations) 
in the Federal Ministry of Agriculture, Federation of Rhodesia and 
Nyasaland—The Secretary, Rhodesia House, 429 Strand, London, 
W.C.2 (September 15). 

Puysicist (with a first- or second-class honours degree in physics, 
an interest in electronics and a liking for experimental work, and also 
willing to develop interests in classical and biological physics) with 
the Air Ministry at Farnborough, Hants, for research on problems 
connected with applications of physics to aviation medicine—The 
Ministry of Labour and National Service, Technical and Scientific 
Register (K), 26 King Street, London, 8.W.1, quoting A.190/6A 
(September 15). 

SENIOR LECTURER IN AGRICULTURAL CHEMISTRY—The Secretary 
of University Court, The University, Glasgow (September 15). 

RESEARCH ASSISTANTS (2), one in inorganic chemistry and one 
physico-organic chemistry—The Secretary, The University, Exeter 

17 





on the Indigenous Peoples of Oversea Territories” (Presidential Ad- 
dress, Section L). 

At 10 a.m.—Mr. G. V. Jacks: “The Influence of Man on Soil 
Fertility” (Presidential Address, Section M). 

At 11.15 a.m,—Mr. M. V. Laurie: “Current Trends in Forest 
Research in Britain” (Chairman’s Address, Section K*). 


At 11.30 a.m.—Prof. J. Drever: “Psychology and the Humanists” 
Presidential Address, Section J). 

At 2.30 p.m.—Dr. F. J. North: “Local Societies in the Community 
of To-day” (Presidential Address, Section X). 


At 7.30 p.m.—Sir Raymond Priestley: ‘Antarctic Adventure”. 





Friday, August 31 

At 10 a.m.—Prof. A. Austin Miller: “The Use and Misuse of 
Climatic Resources” (Presidential Address, Section E). 

At 10 a.m.—Prof. Gilbert Walker: “Prices as an Instrument of 


Transport Policy” (Presidential Address, Section F) 


At 10 a.m.—Dr. A. E. Mourant: “Blood Groups and Human 
Evolution” (Presidential Address, Section H). 

At 8 p.m.—Prof. F. G. Young, F.R.S.: “The Growth of Bio- 
chemistry”. 


Sunday, September 2 


At 11 a.m.—{in Sheffield Cathedral).—Religious Service. Preacher : 
the Rt. Rev. the Lord Bishop of Sheffield. 


Monday, September 3 

At 10 a.m.—Dr. T. Robertson: ‘“‘The Presentation of Geclogical 
Information in Maps” (Presidential Address, Section C). 

At 10 a.m.—Prof. D. oe F.R.S.: “The Machinery of 
Posture” (Presidential Address, Section I). 


At 8 p.m.—Prof. Sydney chibinion, F.R.S. 
Geophysical Year’’. 


“The International 


Tuesday, September 4 


At 7.30 p.m.—Sir John Cockcroft, F.R.S. : 
ment of Atomic Energy”’. 


“The Future Develop- 


APPOINTMENTS VACANT 


APPLICATIONS are“invited for the following appointments on or 
before the dates mentioned : 

R™“sEARCH STUDENT IN THE DEPARTMENT OF BoTaNy—The 
Regi.trar, The University, Hull (September 1). 

GLACIOLOGIST (with an appropriate university degree) IN TH? ANT- 
ARCTIC DIvIston of the Department of External Affairs, Canberra, for 
duties with the 1957 expedition to Mawson, Australian Antarctic 
Territory—The Senior External Affairs Representative, Australia 
House, Strand, London, W.C.2 (September 8). 

PHYSICIST, Basic grade (with or without experience), for work on 
X-rays, gamma-rays, radioisotopes and some _ electronics—The 
Administrator and Secretary, yaad College Hospital, Gower 
Street, London, W.C.1 (September 

ASSISTANT EXPERIMENTAL Govan, (with a pass degree or at least 
general certificate of education (advanced level), and —_—— 
experience or training in horticulture) IN THE IRRIGATION SECTION— 
The Secretary, National Vegetable Research Station, Wellesbourne, 
Warwick (September 10). 


ASSISTANT LECTURER (ORGANIC CHEMISTRY)—Dr. L. N. Owen, 


Chemistry Department, Imperial College of Science and Technology, 
London, 8.W.7 (September 10). 

PHYSICIST or PHYSICAL CHEMIST (with good honours degree and 
wide research experience, and preferably experience in modern 


17). 

CHAIR OF MECHANICAL ENGINEERING at the University of Western 
Australia—The Secretary, Association of Universities of the British 
Commonwealth, 36 Gordon Square, London, W.C.1 (Australia 
September 29). 

SNGINEER (with an honours degree or equivalent in physics or 
electrical engineering and experience in the design and construction 
of electronic apparatus) IN CHARGE OF NUCLEAR EQUIPMENT in the 
Department of Physics—Dr. F. B. Kipping, University Chemical 
Laboratory, Lensfield Road, Cambridge (October 1). 

SENIOR and JUNIOR RESEARCH FELLOWS (with a first- or second- 
class honours degree in an appropriate subject and able to show evi- 
dence of a very high standard of ability in research) at Government 
Scientific Establishments for research into subjects of importance 
to H.M. Government—The Civil Service Commission, Scientific Branch, 
bed ry Burlington Street, London, W.1, quoting 8.4567/56 (Octo- 

r 31). 

DIRECTOR OF THE WESTERN AUSTRALIAN MusEUM—The Hon. 
Mr. Justice Wolff, President, Museum and Art Gallery of Western 
Australia, c/o The Supreme Court, Perth, Western Australia (November 
30 





). 

AGRONOMIST ; PLANT BREEDER; ENTOMOLOGIST; PLANT PuHysiIo- 
LOGIST; PLANT PATHOLOGIST/VIROLOGIST; and a STATISTICIAN 
AGRONOMIST, with the West African Cocoa Research Institute—The 
Director of Recruitment, Colonial Office, London, S8.W.1, quoting 
BCD.197/200/021. 

EXPERIMENTAL OFFICER/ASSISTANT EXPERIMENTAL OFFICER (Chem- 
ist or Chemical Engineer, with H.S.C. (science), H.N.C. in chemistry 
or chemical engineering, or equivalent qualifications), to assist in the 
scaling of laboratory syntheses to pilot plant scale—The Senior 
Recruitment Officer, Atomic Weapons Research Establishment, 
Aldermaston, Berkshire, quoting 1234/34. 

GEOLOGIST (GEOPHYSICS) (with a good honours degree in applied 
geophysics with geology or physics as subsidiary subjects or a good 
honours degree in geology with postgraduate training and experience 
in applied geophysics) with the Federation of Nigeria, to conduct 

ge surveys, chiefly in connexion with ground-water but also 
with the engineering geology of damn-sites foundations, etc.—The 
Director of Recruitment, Colonial Office, London, 8.W.1, 
BCD.105/14/03. 

GRADUATE (preferably in agriculture) to take charge of recording 
at Cockle Park Experimental Station—The Registrar, King’s College, 
Newcastle-upon-Tyne. 

GRADUATE (with an honours degree in physics, metallurgy or 
electrical engineering, and some research experience) in the Se South 
Wales Laboratories of the British Iron and Steel Research Association 
Swansea, to develop new processes for continuously applying pro- 
tective coatings to steel strip at high speeds—The Personnel Officer, 

S8.R.A., 11 Park Lane, London, W.1, quoting “M.W.C.I.”. 
iaorenie (with an honours degree in geology) IN Economic 
GEOLOGY in the Mining Department—The Secretary, Royal Technical 
College, Glasgow. 

MASTER TO TEACH Paysics—The Headmaster, Christ’s Hospital, 
Horsham. 

MATHEMATICAL PHYSICISTS and MATHEMATICIANS, Principal Scien- 
tific Officer, Senior Scientific Officer or Scientific Officer grade (with a 
first- or second-class honours degree in mathematics or physics), 
to work in one of the following fields: mie mp atmospheric 
diffusion, atomic physics, statistics or stochastic theory, statistical 
mechanics, reactor physics, fluid mechanics, solid mechanics or general 
applied mechanics, numerical analysis involving the use of large 
digital computers—The Senior Recruitment Officer, Atomic Weapons 
Bastareé. Establishment, Aldermaston, Berkshire, quoting Ref. 

PRINOCIPAL/SENIOR SCIENTIFIC OFFICER (with a first- or second-class 
honours degree in chemistry, some research experience, and a sound 
knowledge of modern analytical techniques as applied to radioactive 
substances), to work in a team engaged on fundamental research 
work on radioactive materials (Ref. C. 154/34) : and a SCIENTIFIC 
OFFICER (with a first- or second-class honours degree in physical or 
inorganic chemistry and experience in applied research), to carry out 
applied research in the field of organic chemistry in a range of interest- 
ing new materials (Ref. 1232/84)—The Senior Recruitment Officer, 
Atomic Weapons Research Establishment, Aldermaston, Berkshire, 
quoting appropriate Ref. No. 


quoting 
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SENIOR BiOcHEMisT to the Colchester ,Group Mematinle—‘The Group 
nae, Colchester H.M.C., 14 Pope’s Lane, Colchester, Essex. 
TECHNICIAN for biochemical and h tological research work in the 
RHEUMATISM RESEARCH UNIT, Royal National Hospital for Rheumatic 
Diseases, Bath—The Secretary, Bath Hospital Hinagement Com- 
mittee, Manor Hospital, Combe Park, Bath. 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Institution of Gas Engineers. Publication No. 481: 93rd Annual 
Report and Accounts of the Council of the Institution of Gas 
Engineers presented at the 93rd Annual General Meeting held in — 
on 29th to 3ist May, 1956. . 39. Publication No. 482: idential 
Address (93rd Annual Genera Meeting). By W. K. Hutchison. Pp. 13. 
Publication No. 483: Problems in Long-Distance Gas Supp y in 
Germany. By Dr. Fritz Gummert. Pp. 23. Publication No. 484: 
Liquid rene. By Dr. J. Burns and L. J. Clark. Pp. 22. Publication 
No. 485: The Organization — Planning of a and aw 
in the oh of the South Eastern Gas Board. By R. Prince and 
Gould. Pp. 61. Publication No. 486: The Post-War Development of 
East Greenwich Works. By C. Stott. Pp. 64. Publication No. 487: 
Consideration and Assessment of Coke Dry Cooling. By A. E. Morris. 
Pp. 37. Publication No. 488: Domestic Utilization of Gas and Coke. 
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